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Federal Trade commission 

. WASHINGTON. 0. C 20580 

OFFIC* or TMC SKCftCTAHY ^ 

OCT 29 1981 


Martin London 

Paul, Weiss, Rifkind, Wharton & Garrison 

345 Park Avenue 

New York, New York 10154 

Dear Mr. London: 

The Commission wishes to apprise you of the status of the 
investigation concerning the request by the R.J. Reynolds 
Tobacco Company that the cigarette holder currently being used 
in the Commission's Cigarette Laboratory testing procedure be 
modified. On October 9, 1961 the Commission notified you by 
letter that it had asked the staff to prepare by October 19, 

1981 a recommendation as to what action, if any, including what 
interim action, it believes is appropriate based upon the 
evidence available to it on that date. As directed, the staff 
forwarded its recommendations on October 19, 1981. 

On October 15, 1981, the Brown and Williamson Tobacco 
Corporation submitted a letter to the Commission requesting that 
the Commission take no action on this investigation until Brown 
and Williamson submitted its response to the submissions of the 
other companies. At that time Brown and Williamson informed the 
Commission that it would file its response no later than October 
23. Brown and Williamson's submission was received on October 
23. 


In light of the importance of this investigation, the 
Commission has decided to grant Brown and Williamson's request 
and will take no action on this matter until Brown and 
Williamson's submission has been reviewed. The Commission has 
instructed the staff to review this material promptly and to 
prepare a supplemental memorandum reporting the results of that 
review as soon as possible, but, in any case, no later than 
November 20. You may be assured that the Commission and the 
staff will continue to expedite this investigation in order to 
resolve it as rapidly as possible. 

By direction of the Commission. 


*lffned and hand-delivered 

Carol M. Thomas 
Secretary 
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9«9 BANK AVINUf, NSW VO«K, N*W VQBK 101*7 


OBBICt OB TM« 

XHlOB *IC» BOBtlOBNT 
AMO MMOMb COUMBIL 


( 


October 29, 1981 


Matthew L. Myers, Attorney 
Division of Advertising Practices 
Federal Trade Commission 
Bureau of Consumer Protection 
(. Washington, D.C. 20580 

Dear Mr. Myers: 

By letter of August 25, 1981, I indicated that we would at a 
later time state our views as to whether the change in tar 
C, . and nicotine test methodology proposed by R. J. Reynolds or 

that proposed by Philip Morris would in our view be prefer¬ 
able if, indeed, any change is made at all. Having had an 
opportunity to review both proposed changes in some detail, 
it is our view that if a change is to be made, and of the 
two changes suggested to date, the methodology suggested by 
( Philip Morris would be preferable. 


AH: JC 


Very truly yours. 


Arnold Henson 
Senior Vice President 
and General Counsel 


t 


e 


CMLS AQOMSS: PQWH4TTAN 


"Sou rceTlittps77www.industrydocumenfs. ucsf.edu/ddcs/zrhm0000 


2021574799 



EXHIBIT 35 


2021574800 


isi&tfML 



Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 



B.HOWN «Si AVI C1.1AMSON TOBACCO CORPORATION 
JOOO West mu Street • P. O.Box 05090 ■ Louisville. Kentucky 40209 


Ewncst Peaces 

SCMlO* V«c MUIKMT 
» .Mto OCNCMieOWMCi. 

November 6, 1981 


Mr. James C. Miller, III 
Chairman 

Federal Trade Commission 
Pennsylvania Avenue & 6th Street, 
Washington, DC 20580 



TCUpmOmCI 
sot) 774.7476 
»(iOt)r74»7Qll 


N.W. 


Dear Mr. Miller 

I am writing to call your attention to an unnecessarily cumbersome 
approach by the Bureau of Consumer Protection to questions 
concerning the Commission's cigarette testing program, and to ask 
you to look into the matter to see if it cannot be handled in a 
more practical and efficient way; 


The questions about testing procedures were raised by R.J.Reynolds r- 
Tobacco Company and Philip Morris, Inc. in a transparent attempt 
to enlist the aid of the Commission in suppressing the competition 
of Brown & Williamson's successful new Barclay entry in the 
ultra-low "tar" market. The success of the innovative Barclay 
brand has posed an unwelcome threat to the ability of the two 
industry giants to continue to increase their dominance of 
virtually all segments of the cigarette market. Reynolds and 
Philip Morris together hold 65% of the D.S. market against our 
14%. 

Barclay's success is based on its unique, patented filter design 
which gives it a superior ability to combine good taste and easy 
draw with very low "tar" and nicotine delivery, characteristics 
that appeal to smokers. Stung by the success of this innovative 
cigarette, Reynolds and Philip Morris have made unprecedented 
requests that the Commission change its established "tar" and 
nicotine testing methods in a contrived manner that would penalize 
the innovative design of the Barclay filter and help them suppress 
its competitive threat to their own low-"tar" brands. 

The key to the Barclay filter's superior performance lies in its 
horizontally grooved structure. Reynolds wants the Commission to 
change its testing equipment by adopting a new filter holder that 
exerts exceptionally high pressure on the filter, some 15 times 
greater than the pressure exerted by the average smoker, and 
consequently causes it to collapse. Not surprisingly, this 
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compromises the filter's performance. Philip Morris has a 
different idea. It wants the Commission to place a kind of hose 
washer in the back of the filter holder, which will seal off the 
grooves and thereby overcome their effect. 

^Bo.th^proposalsuappcoachcith&=if c±voloust _ -Since other 1 - cigaret-fces^o— 
not employ similar grooves, their performance would not be 
degraded by either of these changes, which clearly have been 
contrived to penalize Barclay and Barclay alone. The Commission's 
testing procedures were developed in a collaborative effort with 
all members of the industry and have the confidence of both the 
industry and the public. Other members of the industry do not 
support the Reynolds and Philip Morris proposals for test 
changes. 

We have already spent well over a million dollars in obtaining and 
submitting to the Bureau of Consumer Protection technical 
materials refuting our competitors' attacks on the Barclay 
filter. We have consulted with the best scientists in the country 
and have conducted definitive human tests through independent 
laboratories, while our detractors have relied exclusively on 
company employees. Our work confirms the view as reported to the 
staff by Dr. Gio Gori of the Franklin Research Institute in his 
oral presentation on July 9, 1981, and again in his October 22 
letter based on further human tests: Barclay does not deliver 
more smoke than other brands rated at 1 mg. by FTC method. 

We are concerned about current staff suggestions which would tend 
to prolong the matter and encumber it with the trappings of a 
large investigative proceeding, such as public notice and 
comment. 

We believe the entire matter is one that will yield readily to 
practical, prompt, common-sense treatment, and we would greatly 
appreciate an opportunity to sit down and talk briefly to you and 
Mr. Muris about it before things reach the point where the 
Commission has committed itself and the industry to a needless 
expenditure of time and money. 

I very much look forward to meeting with you at an early date. 


Ernest Pepples 
/dlb 

cc: Mr. Timothy J. Muris 


Sincerely yours 
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1.0 Orientation. I have been asked to give an opinion on whether 


the research concerning the Barclay issue 
raises 'serious question' about the appropriateness of standard 
FTC assays of this brand. I think that serious question does 
exist about Barclay and, further, I think that no additional 
research is needed to demonstrate that Barclay presents greater 
risks of high tar and nicotine yields to smokers than do other 
ultra-low-tar brands. Ironically, the studies that are most 
conclusive cm this point are the B&W Gori-Darby Studies: This 
research shows that Barclay, as used by consumers, delivers higher 
levels of nicotine than do other, ostensibly comparable, low-tar 
brands. Other studies are less conclusive, but, nonetheless, they 
agree in their main findings that Barclay is inappropriately 
assayed by the FTC method. This report is intended to provide a 
brief review of the studies that either (a) cause doubts about 
Barclay or (b) reduce doubts about Barclay. 

1.1 As was pointed out by B&W, pm and Lorillard, the air-dilution 
systems on all ventilated-filter cigarettes can be defeated 
behaviorally, by means of the smokers' placement of lips or fin¬ 
gers. All ventilated filter cigarettes can have their air-entry 
holes blocked. Barclay, in addition, can have its air channels 
blocked (holding the filter between the teeth can certainly 
provide the necessary pressure)* and, further, can have its air- 
exit holes blocked. Barclay does appear to pose added risks of 

* ii monk that lip pressure can cause the channels to buckle; 
place a Barclay carefully in your mouth and squeeze: You can 
'hear-feel' the channels buckling. 
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hole-blocking. The magnitude of these added risks remains to be 
determined. 

1.2 The FTC cigarette testing procedure is designed to give 
estimates of the delivery of tar and nicotine (and carbon 

monoxide) to an idealized 'average' smoker, to provide some 
objective basis for ranking the yields of cigarettes . The basic 
question of 'delivery' (or of tar and nicotine yield) refers to 
the amount of these toxic products reaching the mouth of the 
smoker. Once the smoke reaches the mouth, its fate depends on 
many factors that are all subject to substantial individual 
variation (e.g., depth of inhalation, duration of inhalation, 
microsomal enzymes in the liver, urinary pH, exercise). 

1.3 Studies that depend on measures of nicotine can be considered 
approximate measures of delivery. Research by Bill & Mar- 

quardt (see appendix) indicates that fairly large differences 
(certainly greater them 0.1 mg) in standard FTC yields of nicotine 
are required, before substantial differences in cotinine levels 
will be found. More will be said on the Gori-Cotinine Studies 
in a later section of this report. 


2.0 The Panel Studies - Sensory Profiles. I do not believe 

that any of these 

studies should be weighted very heavily in the FTC's decision. 
Even if studies on other cigarettes have shown a high correlation 
between perceptual judgements and tar, Barclay may violate this 
relationship and still be producing acceptable FTC tar estimates. 
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In other words, if Barclay had genuinely succeeded in modifying the 
'taste'— tar relationship, then, one would expect to find a 1 mg 
tar cigarette that tasted like a stronger cigarette. 

3.0 The "Butt" Studies . A butt-nicotine study on ventilated- 

filter cigarettes is inadequate, if 
it does not allow for changes in filter-efficiency due to changes 
in puff-velocity and air-dilution. Therefore, the B&W studies do 
not provide acceptable scientific evidence on the actual delivery 
of Barclay or its delivery relative to other ultra-low-tar brands. 

3.1 Though from a laboratory—analytical viewpoint, the PM studies 
are first-rate, the exact procedure seems to me to be 

biased against Barclay and for Cambridge. The on-line dilution 
measurement device provides a good measure of dilution on machine- 
smoked cigarettes, but it provides a limited measure of human- 
smoking behavior. 

3.2 Fact . On the one hand, the device protects the air-entrv 

holes (e.g., on Cambridge) from being blocked with 
fingers or lips. Such behavioral blocking (if it occurred) would 
show that Barclay's competitors were also susceptible to producing 
a divergence between human-smoked and machine-smoked tar yields. 
This biases toward finding Barclay worse than the others, when 
in fact, Barclay and the other ultra-low tars might be alike 
(for the same basic reason) in commonly delivering more tar than 
the FTC ratings indicate. All air-dilution filters compared to 
non-ventilated filters may pose a risk to the integrity of the 
relative ranking of tar - yields throughout the entire tar scale. 
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3.3 Opinion . On the other hand, the on-line device may bias toward 

the lip draping effect. The distance between the 
air-entry holes and the end of the cigarette on Barclay is only 
12-13 mm. The placement of the device reduces this distance by 
at least 1 mm. Subjects would be likely to wish to avoid touching 
or disturbing the apparatus with their lips, so they might place 
the cigarette less far into their mouths. Clearly not all smokers 
hold cigarettes in their mouths so that their lips drape over the 
edge of the end of the filter. (Recently, Winston ads, e.g., 
show smokers holding cigarettes between their teeth; in my Lab, 

I have seen lipstick stains that only cover air-entry holes and 
are well away from the end of the cigarette.) 

3.4 The August 31, 1981 PM submission does indicate that the 
available length of the filter in the PM apparatus does not 

affect the dilution change caused by human smoking. Unfortunately, 
this report does not resolve the question of lip-draping or channel 
collapse. This study does support the PM claim that human smoking 
does reduce air-dilution on Barclay and increases tar-yield. 

(It should be noted that the B&W concerns about the subject pop¬ 
ulation are legitimate.) 

3.5 The finding that the other ultra-low-tar brands do not 
diverge from their FTC yields when smoked by people may 

be pre-det*rmined in that their ventilation systems are protected 
by the measuring apparatus from possible behavioral interventions 
that would be functionally equivalent to the blocking of the 
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air-exit holes on Barclay. Kozlowski et al. (Brit. J. of Addictions, 
in press, see Appendix) demonstrate that behavioral hole-blocking 
does occur in more conventional ventilated-filter cigarettes. 

(Compare the statements on p.42 of the October 23 submission). 

Note that no assertion is being made here other than some low-tar 
smokers do block ventilation holes. 

3.6 Despite the 'artificiality 1 of the measurement apparatus, 

I think that the results do indicate that the air-dilution 
of Barclay does change when smoked by humans. The assumptions 
that PH makes about the 'butts' are reasonable and likely to be 
correct, but as B&W points out, air-dilution is not the only factor 
that can influence filter efficiency. A sample of consumers 
should be used in these studies. 

4.0 Subject Populations . It is difficult to judge how much the 

subjects (employed by the tobacco 
companies) know of the role of air-dilution in reduced-yield 
cigarettes, but it is probably fair to assume that these smokers 
are more aware about cigarette technology that would be the 
general public. These subjects may be more inclined to avoid 
ventilation holes (e.g., on Cambridge, Now, Carleton) because 
they understand the implications of hole-blocking. 

4.1 There is no question that behavioral defeat of dilution 
filters is within the competence of almost any smoker; 
however, it is not clear just what percentage of naive smokers 
regularly block ventilation holes (entry or exit holes). 
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4.2 The 'FT<£ should be most interested in the yields to a regular 

smoker of a given brand, because this individual will be most 
affected by the misleading information. 'Studies on hole-blocking 
should employ smokers who have adopted the brand in question as 
their usual brand . Hole-blockers will be store likely to stick 
with an ultra-low-tar brand, because these cigarettes will be 
higher-yielding and more satisfying. Those who try the ultra-low 
tar brands, but who do not learn same form of hole-blocking, could 
be expected to show a higher rate of dissatisfaction with the 
brand. Consequently, the probability of encountering hole-blocking 
with a particular brand should be higher in a sample of long-term 
ultra-low tar smokers, than in a sample of smokers who are novice 
smokers of these cigarettes. ■ 

5.0 The Lorillard - Uninhaled Puff Study . This study suffers 

from the problems 

expressed in Section 4. None of the smokers were regular smokers 
of ultra-low-tar brands. They may know 'too much' about the 
function of vent-holes. Nevertheless, these results do indicate 
that the tar delivery of Barclay is higher than the FTC ratings 
suggest. Unfortunately, these results are not persuasive that 
other ultra-low-tar brands are not guilty of the same problem. 

The B&W objections to this study (cited on p.25, October 23) have 
almost no merit. Their own consultant (Gori) has emphasized the 
need for 'within subject' (repeated measure) c omp a r isons: B&W 
Figure 1 presents the 'between subject' comparisons from the 
Lorillard study. 
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6.0 Cotinine Research. Although cotinine is too far downstream 

from nicotine delivery to be an ideal 
measure of the nicotine yield of cigarettes, within-subject designs, 
using many repeated measures, can make cotinine an acceptable 
marker of nicotine intake. 


6.1 The Gori-Darbv Studies . Taking the findings at face 

value, it is not possible to 

judge whether these results show that Barclay is more like Cam¬ 
bridge and Carlton than it is like higher-yield brands. Crucial 
higher-yield comparisons are not made. One cannot evaluate the 
shaoe of a mathematical function bv comparing only 2 points 
( here 0.1 mg and 0.2 m^ nicotine ) . Although Gori raises some 
legitimate concerns about comparing higher-yield cigarettes to 
lower-yield cigarettes, the fundamental question (i.e., where 
does Barclay stand in relation to other brands—higher and 
lower) requires that at least one higher-yield cigarette be evaluated 
for its co tinin e 'yield'. It should be noted that none of Gori's 
misgivings about doing higher-yield comparisons can be applied 
to comparisons to 0.3 or 0.4 mg nicotine cigarettes. 

6.2 It is ironic that B&W would complain about the "complex 
formulas and abstruse statistical manipulation* of PM’s 

butt study, and at the same time rely on the complex formulas 
and abstruse statistical manipulations of Dr. Darby's study. I 
ao not think that the simulation contributes anything beyond 
Dr. Gori's study. Until a fuller range of nicotine yield-cotinine 
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level comparisons are available, Dr. Darby’s first approximation 
will remain-largely untested. 

6.3 I have prepared Figure 1 to illustrate why the interpretation 
of these findings (again, if taken at face value) is not at 

all clearRather than simply using arbitrary figures, I have 
used the results of a well-known study (although un-cited in the 
submission' by Gori or Darby) by Hill and Marquardt (Clinical 
Pharmacology and Therapeutics, May 1980, 652-658, see Appendix). 
Figure 1-shows the relationship between nicotine yield and cot- 
inine levels in two studies. To the left of the dotted line is 
the Gori Study A; to the right of the dotted line is the Hill & 
Marquardt^Study. (Gori Study A is used because Darby supplies 
the ’raw’ &ta from it in his report and because the Darby Study 
depends u£§h Study A.) There is no way of knowing how comparable 
the 3 subjects from Hill & Marquardt are to the 12 subjects from 
the Gori "Study. The Darby slope is drawn from his Table 2, rows 
1 and 4: Attend to the slope rather than the intercept of this 
line. Th^Sa umbea in parenthesis are the number of cigarettes 
smoked per£day. Cotinine values are means ± SZM. 

6.4 if assume for purposes of illustration that the dotted 
linaldividing the two experiments does not exist and that 

each mean-cotinine level is made up of measures from the same 
subjectsT-this pattern of results would suggest that Barclay is 
more like-higher-yield cigarettes than like the 0.1 mg nicotine 
cigarettes^ Perhaps higher-yield comparisons would show that 
-Barclay iifmore like the other ultra-low tars than like the 
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0.4 mg or the 1.25 mg nicotine cigarettes/ but until the research 
is done, one (including Dr. Darby) can do little more than guess 
about the-outcome. From a comparison of the Darby slope with the 
results of Hill & Marquardt, it looks as if the proposed model 
may be very inaccurate at higher nicotine-yield levels. 

6.5 So far, I have argued that the Gori studies are inconclusive. 

I think that other lines of reasoning indicate that the Gori 
studies provide solid evidence against the B&W position. There 
is no valid reason to expect that a 0.1 mg and a 0.2 mg nicotine 
cigarette would produce reliably different cotinine levels in 
smokers. Measurements can be hyper-precise, i.e., too precise 
for the uses to which they are put. This 0.1’mg nicotine dif¬ 
ferential is too small to be -behaviorally consequential. (Consider 
an analogy: if SPA mileage estimates showed one car to deliver 
25.2 (or 25) mpg and another car to deliver 25.7 (or 26) mpg in 
their laboratory tests, would you expect that these cars in the 
hands of 40 drivers would show a significant difference in 
average mpg achieved?) Dr. S. Green, a researcher from the 
British-American Tobacco Company has written an interesting re¬ 
port " Rankin g cigarette brands on smoke deliveries”. Dr. Green 
concludes that "small differences in simple tables [of tar/nico¬ 
tine deliveries^ are meaningless" (p388)(see Appendix). 

6.8 For anyone aware of the variability of human smoking behavior 
(cf. p42 of the October 23 submission), it should be apparent 
that a difference between a 0.1 mg and a 0.2 ng cigarette would 
be very difficult to measure outside of the smoking-machine lab¬ 
oratory. (See the discussion by Kozlowski, Addictive Behaviors , 

2021574814 
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p214, in Appendix, on how variability in human smoking can make 
it difficult to detect a difference in actual yields to smokers, 
unless large differences in FTC yield are at issue). 

6.9 There is no reason to doubt the appropriateness of the most 
recent FTC ratings of Cambridge, Carlton, and Barclay: 
these figures show, in agreement with Gori and B&W, cigarettes 
that yield 0.1, 0.1 and 0.2 mg nicotine, respectively (see Table 1). 
If one considers the FTC results to the second decimal place and 
considers the variance of these scores, an interesting fact emerges. 
Though these scores can be rounded to give yields that differ by 
0.10 units, in fact, 0.11 mg cigarettes (Cambridge and Carlton) 
and 0.15 mg nicotine cigarettes (Barclay) differ by only 0.04 mg. 
(Darby, then, was actually dealing with an FTC yield difference 
that he over-estimated by 60%.) This difference is not statis¬ 
tically reliable (t (38) - 1.2', p > .30). This means that the _ 
FTC smoking machines did not distinguish between these '0.1' 
and '0.2' brands at an accepted level of statistical significance . 

A perusal of Table 1 should also confirm that the smoking machines 
do not reliably distinguish the brands in question: Note that, 
to Lorillard, Carlton and Barclay both deliver '0.2' mg of 
nicotine and that, to PM, Cambridge and Carlton both deliver 
'0.2' mg of nicotine. Table 1 also shows that the 'rounding 
error 1 can: be a serious problem when dealing with these small 
doses. If smoking-machines have difficulty evaluating this 
miniscule difference in nicotine yield (in an environment that 
is temperature and humidity controlled) , how cam smokers have 


Source: https://www.industrydocuments.ucsf.edu/docs/zrhm0060 


2021574815 





so little difficulty in distinguishing these cigarettes? Of 
course, smokers could not be expected to show a difference that 
the machines have such difficulty in showing: When smoking 
Barclay, the smokers must have been getting substantially more 
nicotine from this brand than from the other ultra-low-tar brands. 

7.0 In other words. Gori has shown that brands that do not 

differ significantly in nicotine yields on smokino-machines, 
do differ significantly in cotinine levels in smokers. The 
obvious explanation for this finding is that Barclay delivers 
much more nicotine than do the other nominally ultra-low-tar 
brands . Barclay stands alone among these ultra-low yield cig¬ 
arettes. It delivers more cotinine than do Cambridge, Carlton 
and BOW 0.1 mg cigarettes). 

*7.1 To summarize, I think that Barclay is dot‘properly assayed 
by the" PTC method and that it delivers tar and nicotine 
to smokers out of proportion to its ranking on the PTC lists. 

It should~be noted that all ventilated filter cigarettes (see 
paragraph 1.1) are subject to a similar violation of the integrity 
of the rankings, but that Barclay (as supported by the PM air- 
dilution studies, the Lorillard Uninhaled-Puff Study, and the 
above analysis of the Gori Studies) is significantly more prone 
to this violation than are conventional ventilated-filter cig¬ 
arettes . 

8.0 Consumers should be warned about the special risks of usi n g 
ventilated-filter cigarettes (including Barclay) and about 
the higher risks of the Barclay-type filter. 
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TABLE 1 




FTC TAR 

FTC 

NICOTINE 


BRAND 

LAB 

EXACT 

ROUNDED 

EXACT 

ROUNDED 

PUFF 

COUNT 

Barclay 

RJR 

1.6 

2 

0.17 

0.2 

8.5 


PM 

2.1 

2 

0.28 

0.3 

8.0 


LOR 

0.9 

1 

0.20 

0.2 

— 


. FTC 



0.15 (±0.03) 

* 0.2 


Cambridge 

RJR 

0.6 

1 

0.11 

0.1 

7.6 


PM 

1.3 

1 

0.17 

0.2 

7.0 


LOR 

— 

— 

— 

— 

— 


FTC 


• 

0.11 (±.01) 

0.01 


Carlton 

RJR 

0.6 

1 

o'. 11 

0.1 

6.8 


PM 

0.9 

1 

0.18 

0.2 

7.4 


LOR 

0.5 

1 

0.15 

0.2 

— 


FTC 



0.11 (±.01) 

.01 


NOW 

RJR 

2.5 

3.0 

0.23 

0.2 

7.2 


PM 

— 

— 

— 

— 

— 


LOR 

0.9 

1.0 

0.18 

0.2 

— 


FTC 

— 

■i— 

0.22 (±.01) 

0.2 

— 


* Twice Variance 
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3.3 Opinion . On the other hand, the on-line device may bias toward 

the lip draping effect. The distance between the 
air-entry holes and the end of the cigarette on Barclay is only 
12-13 mm. The placement of the device reduces this distance by 
at least 1 mm. Subjects would be likely to wish to avoid touching 
or disturbing the apparatus with their lips, so they might place 
the cigarette less far into their mouths. Clearly not all smokers 
hold cigarettes in their mouths so that their lips drape over the 
edge of the end of the filter. (Recently, Winston ads, e.g., 
show smokers holding cigarettes between their teeth; in my Lab, 

I have seen lipstick stains that only cover air-entry holes and 
are well away from the end of the cigarette.) 

3.4 The August 31, 1981 PM submission does indicate that the 
available length of the filter in the PM apparatus does not 

affect the dilution change caused by human smoking. Unfortunately, 
this report does not resolve the question of lip-draping or channel 
collapse. This study does support the PM claim that human smoking 
does reduce air-dilution on Barclay and increases tar-yield. 

(It should be noted that the B&W concerns about the subject pop¬ 
ulation are legitimate.) 

3.5 The finding that the other ultra-low-tar brands do not 
diverge from their FTC yields when smoked by people may 


be pre-determined in that their ventilation systems are protected 
by the measuring apparatus from possible behavioral interventions 
that would be functionally equivalent to the blocking of the JO 
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air-exit holes on Barclay. Kozlowski et al. (Brit. J. of Addictions, 
in press, see Appendix) demonstrate that behavioral hole-blocking 
does occur in more conventional ventilated-filter cigarettes. 

(Compare the statements on p.42 of the October 23 sub m ission)♦ 

Note that no assertion is being made here other than some low-tar 
smokers do block ventilation holes. 

3.6 Despite the 'artificiality* of the measurement apparatus, 

I think that the results do indicate that the air-dilution 
of Barclay does change when smoked by humans. The assumptions 
that PM makes about the 'butts’ are reasonable and likely to be 
correct, but as B&W points out, air-dilution is not the only factor 
that can influence filter efficiency. A sample of consumers 
should be used in these studies. 

4.0 Subject Populations . It is difficult to judge how much the 

subjects (employed by the tobacco 
companies) know of the role of air—dilution in reduced—yield 
cigarettes, but it is probably fair to assume that these smokers 
are more aware about cigarette technology that would be the 
general public. These subjects may be more inclined to avoid 
ventilation holes (e.g., on Cambridge, Now, Carleton) because 
they understand the implications of hole-blocking. 

4.1 There is no question that behavioral defeat of dilution 
filters is within the competence of almost any smoker; 
however, it is not clear just what percentage off naive smokers 
regularly block ventilation holes (entry or exit holes). 
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4.2 The FTC should be most interested in the yields to a regular 
smoker of a given brand, because this individual will be most 
affected by the misleading information. Studies on hole-blocking 
should employ smokers who have adopted the brand in question as 
their usual brand . Hole-blockers will be more likely to stick 
with an ultra-low-tar brand, because these cigarettes will be 
higher-yielding and more satisfying. Those who try the ultra-low 
tar brands, but who do not learn some form of hole-blocking, could 
be expected to show a higher rate of dissatisfaction with the 
brand. Consequently, the probability of encountering hole-blocking 
with a particular brand should be higher in a sample of long-term 

( 

ultra-low tar smokers, than in a sample of smokers who are novice 
smokers of these cigarettes. 

( ( 5.0 The Lorillard - Uninhaled Puff Study . This study suffers 

from the problems 

expressed in Section 4. None of the smokers were regular smokers 
of ultra-low-tar brands. They may know 'too much’ about the 
function of vent-holes. Nevertheless, these results do indicate 
that the tar delivery of Barclay is higher than the FTC ratings 
suggest. Unfortunately, these results are not persuasive that 
other ultra-low-tar brands are not guilty of the same problem. 

The B&W objections to this study (cited on p.25, October 23) have 
almost no merit. Their own consultant (Gori) has emphasized the 
need for 'within subject' (repeated measure) comparisons: BSW 
Figure 1 presents the 'between subject' comparisons from the 
Lorillard study. - - 
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6.0 Cotinine Research. Although cotinine is too far downstream 


from nicotine delivery to be an ideal 
measure of the nicotine yield of cigarettes, within-subject designs, 
using many repeated measures, can make cotinine an acceptable 
marker of nicotine intake. 


6.1 The Gori-Darbv Studies . Taking the findings at face 

value, it is not possible to 

judge whether these results show that Barclay is more like Cam¬ 
bridge and Carlton than it is like higher-yield brands. Crucial 
higher-yield comparisons are not made. One cannot evaluate the 
shape of a mathematical function by comparing only 2 points 
( here 0.1 mg and 0.2 mo nicotine ). Although Gori raises some 
legitimate concerns about comparing higher-yield cigarettes to 
lower—yield cigarettes, the fundamental question (i.e., where 
does Barclay stand in relation to other brands—higher and 
lower) requires that at least one higher-yield cigarette be evaluated 
for its cotinine ’yield’. It should be noted that none of Gori's 
misgivings about doing higher-yield comparisons can be applied 
to comparisons to 0.3 or 0.4 mg nicotine cigarettes. 

6.2 It is ironic that B&W would complain about the "complex 
formulas and abstruse statistical manipulation" of PM's 

butt study, and an the same time rely on the complex formulas 
and abstruse statistical manipulations of Dr. Darby’s study. I 
ao non think that the simulation contributes anything beyond 
Dr. Gori's study. Until a fuller range of nicotine yield-cotinine 
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level comparisons are available. Dr. Darby’s first approximation 
will remain largely untested. 

6.3 I have prepared Figure 1 to illustrate why the interpretation 
of these findings (again, if taken at face value) is not at 

all clear. Rather than simply using arbitrary figures, I have 
used the results of a well-known study (although un-cited in the 
submissions by Gori or Darby) by Bill and Marquardt (Clinical 
Pharmacology and Therapeutics, May 1980, 652-6 58, see Appendix) . 
Figure 1 shows the relationship between nicotine yield and cot- 
inine levels in two studies. To the left of the dotted line is 
the Gori Study A; to the right of the dotted line is the Hill & 
Marquardt Study. (Gori Study A is used because Darby supplies 
the 'raw' data from it in his report and because the Darby Study 
depends upon Study A.) There is no way of knowing how comparable 
the 3 subjects from Hill & Marquardt are to the 12 subjects from 
the Gori Study. The Darby slope is drawn from his Table 2, rows 
1 and 4: attend to the slope rather than the intercept of this 
line. The numbes in parenthesis are the number of cigarettes 
smoked per day. Cotinine values are means i SEM. 

6.4 If we assume for purposes of illustration that the dotted 
line dividing the two experiments does not exist and that 

each mean cotinine level is made up of measures from the same 
subjects, this pattern of results would suggest that Barclay is 
more like higher-yield cigarettes than like the 0.1 mg nicotine 
cigarettes. Perhaps higher-yield comparisons would show that 
-Barclay is more like the other ultra-low tars than like the 
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0.4 mg or the 1.25 mg nicotine cigarettes, but until the research 
is done, one (including Dr. Darby) can do little more than guess 
about the outcome. From a comparison of the Darby slope with the 
results of Bill & Marquardt, it looks as if the proposed model 
may be very inaccurate at higher nicotine-yield levels. 

6.5 So far, I have argued that the Gori studies are inconclusive. 

I think that other lines of reasoning indicate that the Gori 
studies provide solid evidence against the B&W position. There 
is no valid reason to expect that a 0.1 mg and a 0.2 mg nicotine 
cigarette would produce reliably different cotinine levels in 
smokers. Measurements can be hyper-precise, i.e., too precise 
for the uses to which they are put. This 0.1 mg nicotine dif¬ 
ferential is too small to be-behaviorally consequential. (Consider 
an analogy: if EPA mileage estimates showed one car to deliver 
25.2 (or 25) mpg and another car to deliver 25.7 (or 26) mpg in 
their laboratory tests, would you expect that these cars in the 
hands of 40 drivers would show a significant difference in 
average mpg achieved?) Dr. S. Green, a researcher from the 
British-American Tobacco Company has written an interesting re¬ 
port "Ranking cigarette brands on smoke deliveries". Dr. Green 
concludes that "small differences in simple tables £of tar/nico¬ 
tine deliveries^ are meaningless" (p388)(see Appendix). 

6.8 For anyone aware of the variability of human smoking behavior 
(cf. p42 of the October 23 submission), it should be apparant 
that a difference between a 0.1 mg and a 0.2 mg cigarette would 
be very difficult to measure outside of the smoking-machine lab¬ 
oratory. (See the discussion by Kozlowski, Addictive Behaviors , 

2021574824 
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p214, in Appendix, on how variability in human smoking can make 
it difficult to detect a difference in actual yields to smokers, 
unless large differences in FTC yield are at issue). 

6.9 There is no reason to doubt the appropriateness of the most 
recent FTC ratings of Cambridge, Carlton, and Barclay: 
these figures show, in agreement with Gori and B&W, cigarettes 
that yield 0.1, 0.1 and 0.2 mg nicotine, respectively (see Table 1) 
If one considers the FTC results to the second decimal place and 
considers the variance of these scores, an interesting fact emerges 
Though these scores can be rounded to give yields that differ by 
0.10 units, in fact, 0.11 mg cigarettes (Cambridge and Carlton) 
and 0.15 mg nicotine cigarettes (Barclay) differ by only 0.04 mg. 
(Darby, then, was actually dealing with an FTC yield difference 
that he over-estimated by 60%.) This difference is not statis¬ 
tically reliable (t (38) ■ 1.2, p > .30). This means that the _ 
FTC smoking machines did not distinguish between these '0.1* 
and '0.2' brands at an accepted level of statistical significance . 

A perusal of Table I should also confirm that the smoking machines 
do not reliably distinguish the.brands in question: Note that, 
to Lorillard, Carlton and Barclay both deliver '0.2' mg of 
nicotine and that, to PM, Cambridge and Carlton both deliver 
'0.2' mg of nicotine. Table 1 also shows that the 'rounding 
error' can be a serious problem when dealing with these small 
doses. If smoking-machines have difficulty evaluating this 
miniscule difference in nicotine yield (in an environment that 
is temperature and humidity controlled), how can smokers have 
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so little difficulty in distinguishing these cigarettes? Of 
course, smokers could not be expected to show a difference that 
the machines have such difficulty in showing: When smoking 
Barclay, the smokers must have been getting substantially more 
nicotine from this brand than from the other ultra-low-tar brands. 

7.0 In other words, Gori has shown that brands that do not 

differ significantly in nicotine yields on smokina-machines, 
do differ significantly in cotinine levels in smokers. The 
obvious explanation for this finding is that Barclay delivers 
much more nicotine than do the other nominally ultra-low-tar 
brands . Barclay stands alone among these ultra-low yield cig¬ 
arettes. It delivers more cotinine than do Cambridge, Carlton 
and NOW 0.1 mg cigarettes). 

’7'.1 To s ummar ize, I think that Barclay is dot'properly assayed 
by the FTC method and that it delivers tar and nicotine 
to smokers out 'of proportion to its ranking on the FTC lists. 

It should be noted that all ventilated filter cigarettes (see 
paragraph 1.1) are subject to a similar violation of the integrity 
of the rankings, but that Barclay (as supported by the PM air- 
dilution studies, the Lorillard Uninhaled-Puff Study, and the 
above analysis of the Gori Studies) is significantly more prone 
to this violation than jure conventional ventilated-filter cig¬ 
arettes . 

8.0 Consumers should be warned about the special risks of using 
ventilated-filter cigarettes (including Barclay) and about 
the higher risks of the Barclay-type filter. 
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Hr. Matthew L. Myers 
Division of Advertising Practices 
Bureau of Consumer Protection 
Federal Trade Commission 
Washington, D.C. 20580 

Dear Mr. Myers: 

I have examined carefully the material that you brought to.Buffalo 
indicated in your Table of Contents as Itams 1 through 16, together with the 
more recent submission containing a letter and Attachment A from Mr. Witt; 
a letter from Dr. Gori addressed to Mr. London; a submission by Paul; Weiss, 

Rifkind, Wharton & Garrison; together with a technical appendix and technical 
report prepared by Dr. Kamm. The total body of material does not convince me 
that the present methodology for testing cigarettes for tar and nicotine ought 
to be changed at this time. However, the issues raised by RJR and Philip Morris 
and supported by Lorillard are sufficiently important that the Commission ought 
to encourage resolution of the problem in a manner that will be acceptable after 
critical scientific review. 

There are two questions that have not been adequately answered by the 
submissions to the Commission. To what extent is the smoke of Barclay cigarettes 
diluted? How reliable are conclusions that could be drawn from the Gori cotinine 
study? 


The dilution data provided chiefly by Philip Morris and supported by 
Reynolds are highly suggestive. On the other hand, the studies suffer from two 
flaws. The use of a device, particularly one as bulky as the PPA, may introduce 
a distortion is the manner in which cigarettes are smoked. This objection is 
met, in part, by internal controls, but remains a problem. More importantly, 
the panel used for the tests was potentially biased. Even if it were not so, 
the structure of a panel imposes misgivings. To quote from page 10 of the 
August 19 submission by RJR, they..."found isolated panel tests to be variable 
and unreliable unless very careful tests are performed under highly controlled 
conditions". With reservations expressed by one of the supporters, it is diffi¬ 
cult to accept panel data collected under conditions where bias is possible and 
perhaps unavoidable. 
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Ur. Matthew L. Myers 
Page Two 


The Gori cotinine study purports to show that regardless of how the 
cigarette is smoked, the same amount of smoke Is retained by the consumer of 
Barclay cigarettes as by smokers of Cambridge, Carlton or Now cigarettes. If 
so, the values obtained using the FTC smoking machine parameters are a fair 
measure of the relative risk to smokers of those four cigarettes. The Gori study 
is flawed, insofar as reported, in two major respects. There is no indication of 
brand of cigarettes smoked by the subjects prior to enrollment in the study. This 
is Important because smokers of 1 mg. cigarettes may be habituated to substantially 
different deliveries of nicotine. For example, a Barclay smoker might be 
expected to compensate on being switched to a brand such as Cambridge or Carlton 
delivering only two-thirds as much nicotine. If so, such a smoker would increase 
the efficiency of tar recovery from the low-nicotine cigarettes, reducing any 
differences that might otherwise appear. That such compensation could occur is 
explicitly accepted in the design of the study Itself. The baseline cotinine 
values suggest that a problem of this sort might be involved in the study. The 
second flaw is the Gori study is that there was an insufficient range of cigarette 
delivery to permit evaluation of dose-depedence of the cotinine levels. Such 
information is not necessary for the main thrust of the Gori argument. But if it 
were available, it would be useful in determining whether the Gori tests could 
detect differences in cigarette delivery, where such differences are detected in 
FTC tests. 


How might these two questions be fully resolved? It may be possible 
to design a dilution study that would be acceptable to both industry and non¬ 
industry scientists. Design of such a study should almost certainly require 
participation of experts who are familiar with panel-testing of cigarettes. 

It may be possible to measure changes in blood levels of cotinine in smokers of 
moderate tar delivery cigarettes (c.g. 4-8 mg. tar) who switch to either Barclay 
or one of the other brands delivering from .1 to .3 mg. of nicotine. This would 
tell us whether, in this test, Barclay differs from moderate yield and low yield 
cigarettes. 


I look forward to receiving more information with respect to these 
matters as it is available. A final report will be submitted at that time. 

Sincerely yours, 

•jUJl/b- 

Fred G. Bock, Ri.D. 
Director 

Orchard Park Laboratories 


FGB:DB 


N 

© 

ifi* 

QD 

N 

CD 


Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 





EXHIBIT 38 


2021574830 






Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 


Oak Ridge National Laboratory 

OPCKATtO »Y 

UNION CARBIDE CORPORATION 
NUCLEAR DIVISION 

POST OPPICE BOX X 
OAK RIDGE, TENNESSEE 3700 

November 13, 1981 


Mr. Matthew L. Myers 
Division of Advertising Practices 
Bureau of Cortsuner Protection 
Federal Trade Commission 
414 11th St. N.W. 

Rm. 6124 

Washington, DC 20580 
Dear Mr. Myers: 

I have reviewed the information provided by your office concerning the 
suitability of the current FTC cigarette testing method for determining the 
tar delivery of the Barclay cigarette relative to that delivered by other 
name brand cigarettes. Each study for which adequate data has been made 
available to assess can be challenged on the basis of possible bias intro¬ 
duced by the experimental apparatus required or by the panel selected or on 
the basis of questionable experimental method. The issue, whether Barclay 
performs disproprotionately different than do other products when comparing 
FTC methodology and human smoking, may be impossible to resolve with abso¬ 
lute certainty. Current methodologies do not allow an unambiguous measure 
of human smoking practice. 

The crucial point, in my opinion, is the well-illustrated (and gene¬ 
rally well-known in the tobacco science comnunity) influence of dilution on 
tar delivery for “ultra-low tar" cigarettes. Circumventing the dilution 
mechanism provides a very significant increase in tar delivery. Any air 
dilution mechanism used with any brand of cigarettes can be cire invented. 
The Barclay mechanism would seem more readily manipulated than those used on 
other brands if only because the primary dilution channels cannot be 
avoided. Blockage by crushing or by contact with the smokers lips would 
certainly yield a smoke richer in tar than if blockage did not occur. • 

No unambiguous evidence is presented to prove that blockage does or 
does not occur. At this stage in my review, however, I find tne results of 
the "butt studies" (by both Philip Morris and Brown and Williamson) to 
suggest a disproportionate increase in tar delivery by the Barclay comparing 
FTC and the human smoking experience. As such, I believe the issue raised 
by the R. J. Reynolds Tobacco Company is worthy of the Commissions atten¬ 
tion. 
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Additonal visual observation and perhaps ventillation measurements of 
butts left by smokers of Barclay and other low tar brands would add to the 
data base. A repeated butt study which incorporates the larger and more 
unbiased pool of participants as used by Brown and Williamson with measures 
of rod flow rate and ventillation as used by Philip Morris might also be 
helpful. The crucial experiment, in my opinion, is one which determines 
whether channel collapse or blockage occurs unavoidably during normal hunan 
smoking. It is not obvious, however, how this can be measured. 

I hope that these comments will be of some help to your deliberations. 

Sincerely, 



Michael R. Guerin, Head 
Bio/Organic Analysis Section 
Analytical Chemistry Division 
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cc: T. B. Owen 
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SAND DELTVSR7 
Janes C. Miller, III 

ghstf ym^rp 

Federal Trade Commission 
Pennsylvania Avenue & 6th Street, N.W. 

Washington, D. C. 20580 

Dear Mr. Chairman: 

We have reviewed the October 23rd submission of 
Brown « Williamson. R. J. Reynolds has obviously not had 
sufficient tine to c on duct an in-depth analysis of the technical 
data presented, although its Research and Development Depart¬ 
ment has concluded that much of Brown % Williamson's data will 
not withstand even limited sc rut iny. In light of the advice 
from the Commission that the staff is to have recommendations 
to the Commission by November 20, however, R. J. Reynolds is 
not now submitting a technical response but reserves its right 
to do so in the future. 

Faulty scientific analysis is not the only difficulty 
with Brown & Williamson's submission. The first two pages 
of the submission contain what appears to be a quotation, but 
in fact is not cited as such. We have reviewed the source of 
this quotation and note that it is an excerpt from the "Statement 
of Considerations" presented when the Commission, in 1967, 
originally directed its staff to use the Cambridge Filter Method. 
As such, it was part of a submission by the Federal Trade Com¬ 
mission to the House Committee on Interstate and Foreign Commerce 
on April 22, 1969. Conveniently, Brown & Williamson has failed 
to quote the first par a gr a ph: 
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Page Two 

November 17/ 1981 


"Statement of Considerations 

« 

; • 

In determining the foregoing procedures/ 
the Coanission relied substantially upon a ' - 

record including written presentation by 
interested persons and oral testimony of¬ 
fered at a public hearing on November 30/ 

19(6/ which was held 'to assist the Commis¬ 
sion in determining what action/ if any, 
s ho u ld be taken in the public interest with 
respect to modifying or amplifying the 
Cambridge Filter Method ,.«and the form in 
which test results should be expressed.' 

At the hearing the Commission received 
numerous submissions reflecting a variety of 
modifications of the Cambridge Filter Method 
tkat have been adopted by different groups 
engaged in testing cigarettes. No test can 
precisely duplicate conditions of actual 
human smoking and, within fairly wida limits, 
no one msthod can be said to be either 'right* 
or 'wrong'. The Commission considers it most 
important that tha test results be based on 
a reasonable standardised method and that 
they be capeble of being presented to the 
public in a manner that is readily undar- 
standabla . Although minor variations may 
not make one testing method 'better' than 
another, the public interest requires that 
all tests results presented to the public 
be based on a uniform method used by all 
laboratories. Use of more than one testing 
method would produce different results which 
would only serve to confuse or mislead the 
public." (Smphasis supplied] [Hearings on 
H.JU 643, H.R. 1237, H.R. 3055/ and H.R. 6543 
Before the House Comm, on Interstate and 
Foreign Commerce , 91st Cong., 1st Seas., ser. 

91-11 at 459-460 (1969)]. 

From tha preoeding, it is clear that from the original 
decision to use the Cambridge Filter Method, the Coas&ission was 
aware that the method could be employed in "numerous” ways that 
may present only "minor variations” which do not make one version 
better than another. 3ven in 1967, the Commission recognised 
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that the most important characteristics of the testing method 
are that it be "standardized" and be capable of presentation ' * 
in an "understandable" fashion. We submit that, as far as the . 
Barclay is concerned, the "tar" delivery figures which would 
be published by the Commission under present testing methods 
are far from "understandable." 

The submission by Brown & Williamson, with its voluminous 
data, is an obvious attempt to obfuscate the real issue. This 
issue is simple: The current testing methodology does not work. 
This is something beyond a "minor variation." Therefore, what 
should be done to remedy the problem? The Barclay filter simply 
fools the Commission's machine. 

The Reynolds 1 proposed does not seek to replicate human 
smoking. The Filtrona holder substantially reproduces the 
same results for all cigarettes, filter or not, as the Cambridge 
holder, except for the Barclay. This patent inconsistency 
destroys the integrity of the Cambridge as a norm for judging 
the "tar" and nicotine content of all brands. The Barclay 
filter makes illusory the possibility of a common comparison 
of all brands of cigarettes by the Commission in its testing, 
and by consumers in their selection. The Barclay filter simply 
delivers more of the advertised smoke constituents to the 
smoker, whether he or she wants it or not. 

The problem before the Commission is this: Can the 
FTC accept knowingly a faulty testing methodology? The answer 
is obvious. 


Very truly yours, 
RAGAN 6 MASON 


William F. Ragan 

cc: Commissioner David A. Clanton 
Commissioner Michael Pertschuk 
Commissioner Patricia P. Bailey 
Matthew L. Myers, Esquire 
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REPORT OF "TAR", NICOTINE AND CARBON MONOXIDE CONTENT OF 
TIE SMOKE OF 200 VARIETIES OF CIGARETTES 

December 1981 


The Federal Trade Commission's Laboratory has determined the 
"tar* (dry particulate matter), total alkaloid (reported as nicotine) 
and carbon monoxide content of 200 varieties of cigarettes. The 
laboratory utilized the Cambridge filter method with the following 
specifications as set forth in the Commission's announcement of 
July 31, 1967 : 

1. Smoke cigarettes to a 23 mm. butt length, or to- 
the length of the filter and overwrap plus 3 mm. 
if in excess of 23 mm. 

2. Base results on a test of approximately 100 
cigarettes per brand, or type. 

3. Cigarettes to be tested will be selected on a 
random basis, as opposed to '"weight selection".. 

4. Determine particulate matter on a "dry" basis 
-employing the gas chromatography method 
published by C. 1. Sloan and S. J. Snblett in 
Tobacco Science 9, page 70, 1965, as modified 
by F. J. Schultz’ and A. W. Spears’ report 
published in Tobacco Vol. 162, No. 24, page 32, 
dated June 17, 1966, to determine the moisture 
content. 

5. Determine and report the "tar" content after 
subtracting moisture and alkaloids (as nicotine) 
from particulate matter. 

6. Carbon Monoxide is determined by mon-dispersal 
infrared spectrophotometer. 

Concerning the 200 varieties tested, 15 were capable of being 
smoked to 23 mm. The butt length of the other 285 varieties tested 
ranged from 24.1 mm. to an average of between 46.6 to 50.0 mm. The 
butt lengths of 159 of the 200 varieties tested exceed 30 mm. 

The samples used were obtained by attempting to purchase two 
packages of each variety of cigarettes as distributed by domestic 
cigarette manufacturers during March and April 1981 in each of 50 
geographic locations throughout the country. All varieties of 
cigarettes were not available in each of the 50 geographic locations 
and in these instances, one or more additional packages of cigarettes 
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were purchased in those geographic locations where respective 
varieties were available. The samples utilized in the tests were 
representative of the 200 varieties of cigarettes as available 
throughout the country at the time of purchase. 

In the table listing the cigarette varieties in alphabetical 
order the 'tar* and carbon monoxide content is reported to the 
nearest 1/10 milligram and the nicotine to the nearest 1A00 
milligram, each with appropriate statistical values. The average 
weight is reported in grams per cigarette and the butt length range 
to tbe nearest 1/10 millimeter. In all other tables the average 
weight and butt length columns and the figures representing the 
standard deviation of the mean have been eliminated. The "tar" and 
carbon monoxide figures have been rounded to tbe nearest m illigram 
(0.5 milligrams and greater rounded op, 0.4 milligrams and less 
rounded down) and the nicotine figures have been rounded to the 
nearest tenth of a milligram (0.05 milligrams and greater rounded up, 
■0.04 milligrams and less rounded down). Three tables respectively 
list varieties in increasing order of 'tar* values, in increasing 
order of nicotine values and in increasing order or carbon monoxide 
values. Accordingly, 'tar*, nicotine and carbon monoxide figures in 
the tables and list represent rounded off averages without indication 
of their precision. 

A group of cigarette companies has filed a complaint with 
the Commission alleging that the current cigarette testing 
methodology does not accurately assess the *tar* and nicotine 
that Barclay cigarettes deliver relative to the 'tar* and 
nicotine that other cigarette brands deliver. The complainant 
cigarette companies further allege that Barclay, a 1 mg. 
cigarette under the current PTC method, delivers more 'tar* to 
the smoker than do other 1 mg. 'tar* cigarette brands. 

The complainant cigarette companies state that a cigarette 
manufacturer can reduce the 'tar' delivery of a cigarette by a 
variety of different methods. One -way to decrease 'tar* delivery 
involves diluting the cigarette smoke inhaled with air brought into 
tbe filter through some form of ventilation. The higher the 
percentage diluted air inhaled, tbe lower tbe 'tar' delivery. 

Methods to increase the amount of ventilation or air dilution vary 
from brand to brand. Many low 'tar' cigarettes have a filter 
surrounded by porous paper with one or more rows of ventilating boles 
encircling the filter. When the filter is puffed, air enters the 
filter through the ventilation holes where it mixes with tbe smoke. 

In the Barclay filter, air entering the ventilation boles travels 
to the smoker's mouth through four grooves in tbe filter. The 
complainant cigarette companies allege that when co n su mer s smoke 
Barclay cigarettes, the four grooves either collapse or are in some 
way blocked. When tested in the PTC laboratory using tbe current 
cigarette holder, however, the companies allege that the grooves do 
not eollapse and are not blocked. Thus, it is contended that the 
Commission's currant testing methodology does not accurately measure 
the relative level of "tar* delivered by Barclay to smokers when 
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compared with other 1 mg. "tar” cigarettes. The Commission is 
currently investigating these allegations, and has not made a final 
determination on the merits of this complaint. An asterisk is 
appended to the test scores included in this report that this 
investigation may affect. 


It also should be noted that cigarette brands which recorded 
•tar* scores below 0.5 mg., nicotine below 0.05 mg. and carbon 
monoxide below 0.5 mg. per cigarette in this test are recorded in the 
accompanying tables as< 0.5 mg. * tar, *<0.05 mg. nicotine and <0.5 
mg. carbon monoxide. _ %h e tables do not differentiate between these 
cigarettes .because the current, approved testing methodology is not 
sensitive enough to differentiate between cigarettes at these levels. 
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ll.f ± 0.4 

HaftMio U|tbM 

r. sr. 

•laa 

9.9911 

12.3 - 

34.9a* 

10.) £9.) 

0.23 i 0.02 

12.4 4 0.4 

Harfttmro |00* 9 

r. or. 

100*. 

1.1)11 

33.0 - 

33.0** 

14.1 £9.4 

|.02 i 0.03 

14-0 4 0.4 

Harltoru 100’a 

r. sr. 

100*9 

».I4M 

33.f - 

)S.4a* 

14.) £ 9.) 

1-00 ±0.03 

14.2 ± 0.1 

Harltora Ltftbci (00*# 

r. sr< 

lOhat 

1.1149 

30.4 - 

39.3*1 

10.2 £ 9.4 

0.24 ±0.0? 

12.4 ± 0.3 

ttoa I20*# 

r. sr. 

120m 

I.91?9 

34.1 - 

1$. Am 

19.) £ 9-4 

1.34 ± 0.03 

19.4 4 0.4 

Ha* |20*a 

f. 19. Sf. 

120*9 

1.9011 

34*4 - 

40.1m 

10.* £ 9.) 

).31 ± 0-04 

11-• 4 0.3 

H«r|$ 

r. sr. 

ISm 

9-M11 

34.4 - 

14. lam 

• 7-9 £9-1 

031 ± 0.0? 

10.4 4 0.4 

Hard 

r. h. sr. 

•1m 

9.9041 

31* - 

34.0a* 

4.* £ 9.1 

0.31 ± 0.01 

3.1 ± 0.4 

Harlt Ultra Mghta 

r. «r. 

15* 

9.919) 

34.3 - 

33.2a* 

*.*£9.) 

0-3? ±0.02 

3.S ± 0.1 

Her It Ultra l.||litf 

r. n . sr. 

95* 

9.9109 

34*3 - 

33.9m 

1.0 £ 0.) 

0*33 ± 0.01 

3.4 ± 0.2 

Harlt |00*a 

r. sr. 

|0Of 

M«9 

3S.0 - 

39.9m 

*.4 £ 0-4 

0.10 ± 0.03 

12.2 ± 0.3 

Harlt 100*a 

r. h. sr. 

100m 

M)49 

11.0 - 

40.9m 

*•1 £04 

0-40 l 0.0? 

• 4.3 ± 0.3 

Hofttclatr 

r. h. sr. 

15* 

9-9119 

IS* 1 - 

32.9m 

14.4 £ 9-4 

1.00 | O.OJ 

IS.f ± 0.4 

H»ra U0*a 

r. sr. 

120 m 

1.9411 

33.J - 

42.2m 

19.1 £9.* 

1.44 ±0.04 

20.4 ± O.S 

lh»ra 120* a 

r. sr* 

|20 m 

1.0110 

34.1 - 

42.4m 

19.4 £ 9-0 

1.33 4 0.03 

•3.1 4 l.| 

Httltlfittar 

r. sr. 

15* 

M142 

31.4 - 

31.0m 

12.0 £ 0.) 

0.03 4 0.02 

11.3 ± 0.4 

Haltil lilac 

r. H. sr. 

95* 

1.1141 

ll.f - 

33.4m 

11.4 £ 0.4 

0.00 ± 0.02 

10.1 ±0.) 

Nawpatt 

r. h. nr. 

SO* 

.4.9)19 

29.4 - 

10 .0 m 

11 .) £0.) 

|.2? ± 0.01 

14.1 ± 0.4 

Haayory 

f. h. sr. 

IS* 

9.9204 

u.n - 

29.2m 

12 .) t 9-4 

1.34 4 0.01 

IS O ± 0.1 

N*«fo<t U|bt» 

r. n. nr. 

to* 

9.0410 

32-0 - 

34.1m 

9.) ♦ 0.4 

0.93 4 0.0) 

3.4 4 0.3 

Hawpart Light# 

r* «. sr. 

SS*9 

o.ooio 

34.4 - 

33.3m 

0-2 £0.4 

0 .?S ± 0.03 

3.4 ± 0.4 

Howell 100'a 

r. h. sr. 

100*9 

1.041) 

133 - 

32.4m 

)*.» £ 0.4 

1.31 4 0.04 

13.4 4 0.4 

Hum 

r. nr. 

SO*a 

0 . )002 

33.2 - 

33.4m 

•r 

0.03 ± 0-01 

♦7. 

Nhv 

r. sr. 

•5* 

•.0M| 

33.# - 

33.4m 

1.1 £0-1 

0.32 4 0.01 

2 .S + 0.2 

Haw 

r. n. sr. 

95* 

9.0249 

31.3 - 

33.2m 

i.) ♦ #.) 

0.?0 4 0.0| 

3.3 4 0.2 

Nih# 100* a 

r. nr. 

100*9 

9.4000 

3S.3 - 

31.4* 


♦r 

if 

Aw 100* a 

r. sr. 

100*9 

9)409 

34.4 - 

30.0m 

1*1 £ 0.2 

0.13 ± 0.02 

1.2 * 0.1 

Now 100* a 

r. n. sr. 

100*9 

1.0041 

34*1 - 

39.0m 

1.2 £0.2 

0.21 4 0.03 

1.3 4 0.| 

Oaate 

r. n. sr. 

sv* 

0.9001 

21.0 - 

20.3m 

14.» £ 0.) 

1.0) 4 0.0) 

94.3 4 0.3 

OI4 Cm 14 Straight 

nr. sr. 

95* 

1.00)4 

23*» 

26.4 * 0.1 

).93 ? 0.04 

11.1 ± 0.3 

OI4 Co|4 nitara 

r. sr. 

15* 

0.9D9 

2 *.J - 

31. Om 

|).0 £ 0.) 

1.34 4 0.0) 

10.9 ± 0.4 

OI4 Ca«4 light# 

r. sr. 

•5-9 

0.0941 

31.4 - 

32.2m 

t-4 £9.) 

0.33 ± 0.02 

10.3 4 0.4 

014 Cal4 flltar 100*9 

r* sr. 

|00a* 

1.040} 

3M - 

32.1m 

1 ».) 4 9.1 

1.33 ± 0.04 

20.3 ± 0.4 

fall Hall 

nr. sr. 

95* 

1 .00)) 

23m 

24.1 £ 0.4 

1.32 4 0.0) 

14.1 ± 0.4 

ral| Hall 

r. sr. 

•5* 

1 .00)0 

23.2 - 

20 .0 m 

17.4 £9.4 

1.31 ± 0 .0) 

10.1 4 0.3 

rail Hall Aura tight 

r. sr. 

95* 

0.99)4 

31.1 - 

33.0m 

4.0 £ 0.1 

0.34 4 0.04 

4.4 ± 0.4 

ra|| Hall I00*a 

r. sr. 

100*9 

1 .11)2 

34.2 - 

33.4m 

14.4 £ 0.4 

1.10 4 0.03 

11.3 4 0.0 

fall Hall Multi I00*a 

r. sr. 

I0fe* 

1.1194 

34.4 - 

30.9m 

*•) £ 0.4 

0.03 £ 0.03 

1.? ± 0.4 


j 


I 


i 


1 ini 4ry (lari * »MII|r«M ft«t«| mM«c *Icqc|*« »h 4 N«c«r. 

2 Uiil ilMlaMa rcyoriH *« nfcotl**. 

) HMuri Mf-iw-flUtfj f*ct| m c M 

4 Aver ana walght rapurtH Iv 

3 RMia m»«4 U IhiU |a»gth •< vnUacf «| avatvrap. 

4 T<»|irjiu:« »l*m* Is |vlc« llw «|MnUf4 4 «vUM*hi. 

44 fttlmi Ilrt n««|Ulv||y (tf lh# M(M* 

A i| Nh-wnt It* lifKl *umr*-r»l**n l«rcUy. 


Source: https://www.industrydOcaments.ucsf.edu/docs/zFhmOOOO ' 
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SVC $AOg 




CMguM 

MAINI 

TWO) 


son muno) 

TfH *M<4)* 

OICOTIHS* 

ttONOCIN 

rail Hall Mikt 190*f 

r- n. sr. 

|00m» 

I.019J 

M-t r 14-CM 

12.1 i f.) 

1.0} t o.oi 

12.0 £ 0.4 

Par IImm«ic Ugliit 

r* «r. 

S0m 

•.wsr 

)l.) - 144 m 

Min 

0.44 £ 0.02 

10.1 | 0.) 

Parllanaat M|Hl« 

f. sr. 

Mm 


>M - U.Sm 

0.9 ♦ 0.4 

0.44 t 0.02 

10.2 £ 0.4 

ParlliMNtitt Ll|l4« |Q9*« 

r. sr. 

I90M 

4.2130 

40.9 - 41. 0m 

11.f i 0.4 

0.02 t 0.02 

ll.l £ 0.4 

rklllf HorrU 

Mg. w. sr. 

19m 

•.SMI 


H.) i *.2 

t.41 £ 0.04 

12.) £ 0.1 

Philip Horcfa ro—miar 

nr. sr. 

Mm 

4.0»O4 

Um 

>4.4 £ *•) 

).2) J 0.01 

11.2 4 *.4 

Philip Horrla lataraatluaal I90*a 

r. nr. 

100m 

4.4244 

M.t - 1}.1 m 

14.1 £ 9.1 

|.00 £ 0.02 

11.3 4 ®. 4 

Pklllf Harr la |atatnational 199*9 

r. it., or. 

100m 

44440 

HO - |1.4m 

14.2 i 0.4 

|.02 £ 0.01 

11.1 £ 0.4 

Plcayaaa 

ifi- nr. jir. 

?0m 

•.am 

21>m 

19.1 ♦ 0.1 

1.10 £ 0.01 

11.0 4 1.0 

riayara 

Mg. Hf. nr. 

20m 

».oi?4 

II— 

24.1 £ 0.4 

|.n £ 0.01 

14.1 £ 0-4 

Palnigh 

nr. «r. 

Mm 

1-0141 

21m 

22-1 i 0.1 

».)) £ 0.0) 

14.9 £ 0.4 

■aialgh 

r. sr. 

Mm 

0.9SI4 

11.4 - 10.Ohm 

114 ±0.4 

|.0I £ 0.0) 

12.2 £ 0.1 

Palalgk MM# 

r. *r. 

Mm 

S.H4) 

)l.i - 11.4 m 

0.1 £ 0.1 

0.22 £ 0.02 

10.4 4 0.4 

Palnlgh |00*a 

f. If. 

|90m 

14424 

?).| - )1.4m 

1)4 t M 

|.t) £ 0.04 

14.2 £ 0.4 

Palaigh Light# |00*« 

r. if. 

100m 

1.Ill) 

- 194m 

9 4 t 0.4 

0.20 £ 0.04 

12.2 £ 0.4 

Sc. Hor |ts 100*# 

•r. sr. 

IO0M 

1-0401 

1*4 - 12.4— 

l).l £ 01 

|.03 £ 0.04 

11.4 4 0.4 

Sc. Hovlc# 100*9 

r. h. ir. 

|OOm 

l.ossa 

11.0 - ll.iw 

14.4 £ 0.4 

1 11 f 0.0) 

14.) 7 0.4 

Salta 

r. m. sr. 

•5m 

9-9*24 

22.0 - 39.9m 

|4.l t ••» 

1.04 £ 0.0) 

t).4 4 0.4 

Salt# Light# 

f. h. sr. 

|5m 

0.*42| 

12.4 - 14.4m 

2# i M 

0.40 £ 0.04 

9.4 7 0.4 

Salk# Ultra 

r. n. sr. 

15m 

0.91H 

)1.9 - 11.1m 

).)±0.) 

0.)0 £ 0.01 

).« 4 a.i 

Sal«t«i |00* a 

r. H- sr. 

I00M 

M44) 

)).4 - 19.4m 

14.4 £ 0.1 

!.)} £ 0.04 

11.4 7 0.4 

Sal mi Light# I00 f a 

r. n. sr. 

100m 

1.1140 

14.) r IS Om 

9) £04 

0.20 £ 0.0) 

11.2 £ 0.4 

SalM Ultra 100*# 

r. h. sr. 

|00m 

44H4 

14.1 - 10.0m 

Mill 

0.41 £ 0.02 

1.) 4 0.2 

Saratoga 110*a 

r. Mr. 

120m 

).1Q0Q 

144 - 19.9m 

14.* £ 0.1 

1.0) £ 0.0) 

10.0 7 0.4 

Saratoga I20*a 

r- h. or. 

120m 

|.|I4) 

)2.4 - 19.0m 

14-0 i 0.1 

|.0) £ 0.0) 

|1.4 £ 0-4 

Silva TMtt# |00*# 

r. sr. 

|00m 

O.fISS 

11.1 - 14.0m 

H-4 i 0-4 

1.04 4 0.01 

9.) 4 0.) 

Silva Thftaa |00'# 

r. h. sr. 

100m 

Q.9S29 

14-| *• 11.4m 

11.1 £ 0.4 

|.02 * 0.04 

9-2 7 0.4 

Spring 100'a 

ir. n. sr. 

100m 

MOD 

12.2 r 11.1m 

If.l £ 9.4 

1.11 7 0.01 

12.4 7 0.1 

T*U 120*9 

r, sr. 

I2(kw# 

I.21S4 

11.2 - 19.4m 

12.4 £ 0.4 

Ml £ 0.04 

|0.4 4 0.0 

Tall UQ*# 

r. h. sr. 

|20m 

1.21)0 

14.2 - 19.1m 

14.4 i 0.) 

9.34 ♦ 0.04 

12.1 £ 0.4 

Tarayto* 

f. sr. 

•5m 

1.012) 

21-9 - 20.1m 

14.3 £ 0.1 

0.99 4 0.01 

11.) £ 0.1 

Taraytoa Light# 

r. sr. 

•5m 

•■9202 

12.0 - 12.1m 

4.S £ 0-4 

0.4) £ 0.02 

}.) 4 0.4 

Taraycn* Ultra tow Tar 

r. h. sr. 

•5m 

flHt 

11.4 - 14.Sm 

0.) £ 0.2 

0.1) 4 0.02 

0.0 4 0.1 

Tarayiuo |00*a 

r. sr. 

|00m 

1.1S22 

11.1 - 14.0m 

14.2 £ 0.1 

1.0} £ 0.0) 

14.2 4 0.4 

Tar ay tow Long Ught# 109* a 

r. sr. 

190m 

1.I9SS 

12.4 - 14.2m 

2.0 £ 0 4 

0-4) 4 0.02 

2.1 £ 0.) 

Trlunph 

r. sr. 

•5m 

0.S4O4 

34.4 - 11.0m 

2.2 £ O.J 

0.12 4 0.01 

1.0 4 0.2 

Trlrtfli 

r. n. sr. 

•5m 

0.4410 

11.2 - 11.9m 

2.1 J 0.1 

0.)) 4 0.02 

2.1 4 0.? 

Tr lun|»|» 100* a 

r. sr. 

lOOas# * 

0.9SSS 

14.f - 10.4m 

4.1 ♦ 0.| 

0.10 4 0.02 

4 0 4 0.) 

Trlutfli |00*a 

r. h. sr. 

100m 

1.0114 

14.9 - 10.1m 

1.1 t 0.1 

0.49 4 0.0} 

1.) 4 0.) 

True 

r. sr. 

•5m 

•.142) 

12.9 - 11.4m 

4.1 i 0.3 

Q.4) 4 0.02 

4.9 £ 0.1 

Trno 

f. h. sr. 

•5m 

0.SD9 

11.9 - 14.1m 

4.4 £ 0.1 

0.42 £ 0.0) 

1-4 £ 0.) 

Tran Ultra Oaa 

r. sr. 

•5m 

•••141 

14.2 - 11. |m 

0.2 £ 0.2 

O.IS 4 0.01 

1.1 £ 0.) 

Trua |00*a 

r. sr. 

100m 

1.01*1 

)4.| - 11.4m 

2.) £ 0.1 

0.44 £ 0.02 

0.2 4 0.4 

Tom |00*a 

r. it. sr. 

100m 

•.*•*• 

14.4 - )4.2m 

2.S £ 0 4 

0.4) £ 0.04 

9-1 £ 0.4 


StSt&STZOZ 

| TfH dry (u() - $ata| |»«ri!ctiUif Mtlf( |«m aad v#t#r. 

1 HU I l«f mm total *U»Io|4m r«|M>rU4 «| alcotlna. 

1 Hlliin Hf-MM-flltari N-mmImI) Mf-Unl ftc|| $r-«o(t facfc| #w-*|| llwattr* 

4 4¥«<mm r«fMrt«4 In ri«m. 

5 IUa*<a m«« 4 la Ml |••mill kacaaaa «f variant# a{ ayafvrap. 

• TuUrMct nkmm I* |m(c« t km ma«4«r4 4tyUi|un. 

M M|ov IM •MMltlvIltf of ill# m||mhI* 

0 -a..* MMHt* !«• loaf rttm'oriilh# Mrt'Uv. 


: Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 
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. AVIS ACS 




CASSOM 

smuu 


WWW 

vfiwm 

am Mmwd) 

w» atm* 

NICOTlMf 

HOtfOXlDC 

V«mc«|« 

It. or- 

91a# 

1.0104 

io.i - ».«m* 


0.71 1 0.02 

12.9 t 2.) 

Vea ca«# 

p. it. sp. 

9W 

I.11IV 

II. t - !).*• 

*.t t#-i 

0.7110.02 

14.) ± 0.4 

Vaat«|« Ultra M|M« 

r. ?r. 

15m 

1-0041 

*m - II.Sm 

4.1 i 0.2 

O.S4 t 0.02 

94 t 0-1 

VmiU|« 100* a 

• r. ip. 

lOOaa, 

MW 

11 1 - 11.9m 

MtM 

0.40 i 0.02 

|2.2 4 0.) 

v«»(«|« Ultra LlgAt# |0Q'« 

r. sr. 

lOOoo 

I.2401 

is.s - M.W 

s.l to-) 

0.47 4 0.02 

1.9 ♦ o.J 

Viceroy 

r. or* 

15m 

0.901 

»7.» - JO.*-. 

li.4 t 0-) 

041 t 0.04 

|4.0 £ 0.4 

Viceroy Alcfe tlgft»M 

p. sr. 

«5m 

0-99*4 

m.o - m.sm 

?.» t 0.4 

04* 4 0.0) 

9.0 i 0-S 

Viceroy Sopor |o«| |00*a . 

p. »p. 

I00m« 

I-1H4 

)|.« - ».fM 

14. S i«.| 

t.0» 4 0.01 

»4.| £ 0-1 

Viceroy tlcfc UgM* !<»*• 

. . p. *p. 

100m 

MSI! 

11.4 - IQ.Sm 

9.) t •-) 

0.77 ± 0.01 

11.4 £ 0;s 

Vlrglale S|| M |00*« 

. .. . P- #P- 

|00e. 

0.9544 

II I - H.Om 

11 1 t 0-4 

1.00 £ 0.02 

tS.l 4 0.S 

VlrploU Sllaa I 00 a « 

P. M. *f. 

I00#m 

* 0-9412 

JJ.S - IS ./m 

IS.I t 0-4 

1.00 £ 0.02 

14-2 ? 0.5 

VJrglaU S||m» MftUta |00* 9 

r- up. 

100m 

0-9514 

|S.| - 40.0m 

P.| it ) 

0.S0 4 041 

i-l i 0.4 

VlrploU 91 la# Ufklf |00*f 

p. H. OP. 

|00ma 

0-9949 

II. 1 - 40. 1m 

7.4 iO-1 

0.SS 4 042 

•4 4 0-2 

Wlaeto* 

p. OP- 

•Cam 

0.9504 

»4-0 - 14.W, 

144 i 0.4 

|41 4 0.01 

15-0 £ 0.5 

VlnetoM 

p. *r. 

95m 

0-94U 

24-> - IS.4m 

IS4 t 04 

»40 4 0.01 

IS.5 ¥ Q.S 

Win*too Llglstg 

p. sr. 

95m 

0.99SS 

ip.f - |$.4 m 

10.4.104 

o.os ± 0.01 

19.0 £ 0.4 

Winetoo Ultra 

p. OP. 

95m 

0-4212 

11.> - )S. 9m 

1.4 i 04 

0.41 4 0.01 

44 t 0.4 

WKoetoo 100* a 

p. sr. 

100am 

1-142! 

11.1 - IS.4m 

•1-7 tf.l 

1.02 T 0.0} 

14.) ¥ 0.4 

U la* too lights loe*« 

p. sr. 

100m* 

1.1249 

14.2 - 11.4m 

11.4 1 04 

04* 4 041 

14.4 £ 0.S 

Wlaeto* Ultra 100'e 

r. sr- 

100am 

1-0494 . 

14-0 - IP.Sm 

44 4 04 

0.44 4 0.01 

1.1 f 0.1 

Via*too latarpat|oaf| 100*a 

P. or. 

)00#m 

MW 

]1.« - 12.2m 

»»•» I *4 

1.41 ±0.04 

14.) t 04 

M4ltl««a*l Ctparottev S«olH Separately 







Carlton 100*# 

p. m. a. 

100am 

0*4100 

17.4 - M.Sm 

•4 

042 4 041 

04 £ O-l 

Carltoo 120*a 

p. sr. 

llOaaa 

0-4424 

17.0 - M.4m 

♦4 4 0.1 

0.4) 4 042 

s.f t 0-) 

Carltoa 120*# 

p. m. sr. 

Ito** 

1.099| 

17.1 - 19.1m 

)-0 i 04 

f.Sl 4 04) 

44 ± 0.) 


O 


9t8»£STZ0Z 

I TTH 4ry (ur) - »tlll«reae f«i«l yark|ci»Uti Mil«r )••• uMIm #a4 v«(t|r. 

1 |UIH(tr*M tot#| tllittMi r«ff«i«4 M 

) r-MII«rS W-dwrlliter| M-**atJ*»l{ Nf-lM(4 p«ck| fr-«aff f«c|t| M-«l|||Mk«r f 

4 Avneage ntl|M f«pMi«4 |r |r«M. 

5 Imii «»*4 l« leagtli of v«rU«c« «( ovfivf«f* 

* TttUranc* dlnwii la twice tM «t*a4*r<| Ae*l*t|en. 

M *«l«« mmelilyliy d( iM miM. 


• -Source: 'https ://www. industrydo.cu merits. UCsf. edu/docs/z.rllm.OGfOO 
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1AT 
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•KAMI 

r*'T 

lM/| IM 

(Wt/fl,» 

(a,/rip 

• 



Ota**** 4 Hoiturh it 

rn* rl«r, Hilar, IMU r«M 

<0.5 

IM 

1 



1 

Cmmlf U*r 

Mac Mf«, lll|#V« (Mr# Mfli 

<0.5 

<P.P* 

<o.» 

• 


Ca*f«U*< 1/ 

Mac tlt« f Mlifv 

<0.5 

PI 

1 



CarJ|a* 1/ 

M«p iltti flit#*, (Mr# focM 
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Federal Trade commission 

WASHINGTON. 0. C 20*80 


omex or tnc mcmctaitt 


1 5 DEC 1981 


Ernest Pepples 
Senior Vice President 
and General Counsel 

Brown and Williamson Tobacco Corporation 
1600 West Bill Street 
P.O. Box 35090 
Louisville, Kentucky 40232 

Dear Nr. Pepples: 

The Commission wishes to apprise you of the statue of the 
investigation concerning the request by the R.J. Reynolds 
Tobacco Company that the cigarette holder currently used in the 
Commission's Cigarette Laboratory testing procedure be 
modified. On October 26, 1981, the Commission notified you 
that no action would be taken until Brown and Williamson's 
response to the other companies' submissions was reviewed. The 
Commission instructed the staff to review the material and to 
prepare a supplemental memorandum reporting the results of that ' 
review no later than November 20. Staff has completed and the 
Commission has reviewed this supplemental memorandum. 

The Commission has determined that the substantial evidence 
obtained to date raises serious questions regarding whether 
the current testing methodology assesses Barclay's "tar" 
delivery accurately. Therefore, the Commission has ordered that 
the attached statement (Attachment I) be included in the new 
Cigarette Laboratory Report of "Tar," Nicotine and Carbon 
Monoxide Content of the Smoke of 200 Varieties of Cigarettes . 

The statement acknowledges the pendency of, and describes the 
issues raised by, this investigation. The Commission has also 
ordered that this statement be referenced by a footnote next to 
the test results for Barclay cigarettes. 

Based upon the staff's review of the evidence submitted to 
date, the Commission has further determined that this 
investigation is not complete and that a number of scientific 
questions remain. These questions fall into two general 
categories. First, a number of methodological concerns have 
been raised about those studies that appear to be the most 
probative for resolving this matter. Second, additional 
information about these same studies appears necessary to 
evaluate their results. To expedite the resolution of this 
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investigation and to give you an opportunity to address these 
questions and concerns, the staff has prepared the attached list 
(Attachment II), which describes the methodological concerns 
that have been raised and the additional information the staff 
believes is necessary to conclude this investigation. 

The Commission appreciates your cooperation to date in this 
matter and recognizes that you and the other members of the 
cigarette industry voluntarily have already submitted a 
substantial amount of scientific evidence. To resolve this 
important matter as expeditiously as possible, the Commission 
requests that, if you elect to file any additional comments, 
data or research in response to Attachment II to this letter, 
those comments and any supporting data be filed no later than 
February 15, 1961. Upon receipt of this information, the 
Commission's consultants on this matter will review this 
material and submit their final reports to the staff within 30 
days. The Commission will provide you with 15 days to review 
and comment upon the consultants' reports. Based on all of the 
evidence available, the Commission will then determine what 
action, if any, to take in this matter. 

By direction of the Commission. 


Carol H. Thomas 
Secretary 
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ATTACHMENT I 


Statement recommended for inclusion in text of 
•Report of "Tar," Nicotine, and Carbon Monoxide 
of Smoke of 200 Varieties of Cigarettes 


A group of cigarette companies has filed a complaint with the 
Commission alleging that the current cigarette testing methodology 
does not accurately assess the "tar" and nicotine that Barclay 
cigarettes deliver relative to the "tar" and nicotine that other 
cigarette brands deliver. The complainant cigarette companies 
further allege that Barclay, a 1 mg. cigarette under the current 
FTC test method, delivers more "tar" to the smoker than do other 
1 mg. "tar" cigarette brands. 

The complainant cigarette companies state that a cigarette 
manufacturer can reduce the "tar” delivery of a cigarette by a 
variety of different methods. One way to decrease "tar" delivery 
involves diluting the cigarette smoke inhaled with air brought 
into the filter through some form of ventilation. The higher 
the percentage of diluted air inhaled, the lower the "tar” 
delivery. Methods to increase the amount of air dilution vary 
among cigarette brands. Many low "tar" cigarettes have a filter 
surrounded by porous paper with one or more rows of ventilating 
holes encircling the filter. When the filter is puffed, air 
enters the filter through the ventilation boles and mixes with . 
the smoke. 

In the Barclay filter, air entering the ventilation holes 
travels into the smoker's mouth through four grooves surrounding 
the filter. The complainant cigarette companies allege that when 
consumers smoke Barclay cigarettes, the four grooves eit her 
collapse or are in some way blocked. When tested in the FTC 
laboratory using the current cigarette holder, however, the 
companies allege that the grooves do not collapse and are not 
blocked. Thus, it is contended, the Commission's current testing 
methodology does not accurately measure the relative level of 
"tar" that Barclay delivers to smokers when compared with other 
1 mg. "tar" cigarettes. The Commission is currently investigating 
these allegations, and has not made a final determination on the 
merits. An asterisk is appended to the test scores included in 
this report that this investigation may affect. 


Reference accompanying the asterisk next to Barclay's test scores 
in the tables of the Report "Tar," Nicotine and Carbon Monoxide 
Content of 200 Varieties of Cigarettes • 


* See statement in accompanying text 
concerning Barclay cigarettes. 
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A wide variety of scientific studies have been submitted in this 
matter. The staff and the Commission’s consultants have carefully 
reviewed each study, and the Commission will consider each study in 
resolving this controversy. Although guestions and concerns have 
been raised about each study submitted, the staff believes that by 
providing each cigarette company's specific opportunity to address 
the guestions and methodological concerns raised about the air 
dilution research submitted by Philip Morris, Inc. and the cotinine 
research submitted by the Brown and Williamson Tobacco Corporation, 
this investigation can be most expeditiously concluded. 

The following guestions and concerns have been raised about the 
methodology used in the Philip Morris air dilution research. 

1. ) Questions have been raised about the impact of the sample 

size on the validity and reliability of the results. 

2. ) Questions have been raised regarding whether the use 

of Philip Morris employees as subjects biases the results. 

3. ) Questions have been raised regarding whether the fact 

that some of the subjects may have known the purpose of the 
study biases the results. 

4. ) Questions have been raised regarding whether the use 

of Philip Morris employees to conduct this research biases 
the results. 

5. ) Questions have been raised regarding whether the 

special apparatus designed by Philip Morris for this 
research to measure air dilution prevents normal smoking 
behavior, and regarding whether the placement of the dental 
dam on the cigarette filter biases the results against 
Barclay. 

6. ) To what extent did the data for each subject tested vary? 

Does the raw data for each subject still exist? Can it 
be made available to the Commission staff? 

7. ) What cigarette did each subject tested customarily smoke? 

If they smoked a cigarette during the air dilution test 
different from their customary cigarette, what impact, 
if any, did this fact have on the results? Was each subject 
tested also tested on their customary cigarette? If not, 
why not? 

The following guestions and concerns have been raised about the 
cotinine research conducted by Dr. Gio Gori and submitted by Brown 
and William«on. . - 
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1. ) Barclay was the only cigarette tested that yields more than 

0.1 mg. nicotine per cigarette by the F.T.C. method. 

Questions have been raised about the usefulness of this data 
absent results from other cigarettes with a yield 
of 0.2 mg. nicotine per cigarette by the F.T.C. method. 

In addition, it has been suggested that this data 
be supplemented by tests on a series of cigarettes 
with yields over 0.2 mg. nicotine per cigarette by the F.T.C. 
method, in order to evaluate more accurately whether a dose- 
response relationship exists between the F.T.C. method and 
the plasma cotinine research. Does this data exist? Can it 
be made available to the Commission staff? To what extent 
would this data be useful in evaluating the merits of 
cotinine research? 

2. ) The data for the twelve subjects from Study A was extracted 

from a separate ongoing study. Did that study yield any 
cotinine data on subjects who smoked cigarettes other then 
Carlton, Barclay, or Cambridge? If so, what was that data? 

3. ) Does any cotinine data exist on subjects who smoked 

cigarettes other than those cigarettes tested in Studies . 

A and B. If so, what is that data? 

«* 

4. ) What scientific literature exists to indicate that 

cotinine research using the methods and equipment used by 
Dr. Gori is sensitive and reliable enough to distinguish 
accurately between, or measure at all, the nicotine yields 
at issue in this matter. 

5. ) It has been suggested that one method of validating the 

existence of a relationship between the F.T.C. testing 
program and cotinihe research is to conduct the cotinine 
research over a period of time on a large enough sample of 
smokers, each smoking the cigarette they regularly smoke, 
to determine whether there are any differences in the 
cotinine levels between, each group of smokers. Although 
this approach has drawbacks in terms of variations in 
individual behavior and metabolism, it has the advantage 
of avoiding potential error in the results due to any 
smoker compensation from brand switching. Does this type 
of data exist? If so, what is the data? To what extent 
would this data be useful in evaluating the merits of 
cotinine research? 

6. ) Among those subjects included in Studies A and B, what 

cigarette brand did each customarily smoke? 

7. ) To what extent did the data for each subject tested vary? 

Does the raw data for each subject still exist? Can it be 
made available to the Commission staff? 

8. ) On page 13 of Dr. Gori's report, he notes that cotinine 

recovery averaged 81% in ten samples. To what extent did 
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each sample vary? Does the data from this "recovery 
study" exist? If so, can it be made available, to the 
Commission staff along with a more detailed description of 
the methodology used in doing the "recovery study?" 

9.) What was the analytical calibration curve of the gas 
chromatograph calibration? 

10.) Was data recorded on the height, weight, sex, and age of each 
subject tested? Can this data be made available to the 
Commission staff? 

The purpose of listing these particular questions and concerns is 
to help focus the remainder of this investigation. You should feel 
free however, to comment on or provide additional information about 
any of the other studies already submitted, or to provide results of 
additional research, if you so desire. 
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BUREAU OF 

CONSUMER PROTECTION 


Federal Trade Commission 

WASHINGTON. 0. C 20580 
February 2, 1982 


Ernest Pepples 
Senior Vice President 
and General Counsel 
Brown and Williamson Tobacco 
Corporation . 

1600 West Hill Street 
P.O. Box 35090 
Louisville, Kentucky 40232 

Dear Mr. Pepples: 

Enclosed is a page which was inadvertently omitted from 
our last circulation. The page should be inserted in the. 
submission entitled Puff Parameter Analyzer, Philip Morris, 
U.S.A., Research Center, Engineering Services Division, 
August 14, 1981. This is the second page of text, and 
should be inserted after the page headed BACKGROUND AND 
DESIGN CRITERIA. 

Secondly, we have received a request from one company 
that the February 15 submissions be circulated among the six 
companies, as per our agreement for the other submissions. 
The company maintains that circulation of the February 15 
submissions will facilitate preparation of comments on the 
consultants' reports. Please notify me as to your company 1 s 
response to this request. 


ENCLOSURE PREVIOUSLY MAILED 


Sincerely, 


Andrew Sacks 

Attorney ___ 

Division of Advertising Practices' 
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. 2§J£ p in HiO column {1} 

L d In. 


Re * F (Dimensionless) {2} 


L e » 0.0575 Red inches ' {3} 

where AP ■ Pressure drop between taps, inches of water column 
L « Length of tubing between taps, inches 
d ■ Inside diameter of tubing, inches 
F * Flow rate cm 3 /min. of ambient air 
L e « Entrance length required to develop laminar flow 

Re- Reynolds number » duo 

V . ' • 

u « Gas velocity } • 

p « 6as density > All consistent for dimensionless Re 
V » Gas viscosity} 

When Reynolds number, Re, is less than about 2100, flow is laminar. The 
•: * . 

i . * • 

differential pressure sensor chosen (Validyne DP 103 - .01 psid) has a 
range of ±0.01 psid or ±0.277 inches of water column. Selecting standard 
1/4* outside diameter tubing with 0.035" walls yields an inside diameter of 
.y.i8 a . 1 :The maximum flow rate selected was 5000 ca I /min.,.the distance between 
pressure taps 6.5", and under these conditions, flow equations' fl},' {2}, and 
{3} yield the following: 

AP - (6.5) (3.10 s ) (5000) (O.lSp - 0.093" of water column 
Re- (0.05526) (5000) (0.1S)” 1 » 1535 <2100 /. laminar flow 
Le-!(0.05526) (153S) (0.18) - 15.88" 

Forming the entrance length tubing into a coil =2.5" in diameter showed no 
effect on the linearity of the sensor tube-pressure transducer combination, 
and this approach was used to reduce the size of the instrument. — ■■ — 


Linearity of the sensor tube pressure transducer response to constant 
-.volumetric flows was measured to be ±1 percent of full scale (i.e. ± 50 cm /min.) 
With each sensor similarly calibrated to produce flow-proportional electrical 
signals, and with the digital integration and display hardware in place, all 
that remained was to verify the accuracy of dynamic measurements. 
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Identical letters Cnot attached) vere sent to4 

2. A r th u r J, Stevens* Tori Hard 
Michael Ga s ta na n., Lori H ard 

3 . Arnold Henson* American Brands 

4- Samtel Mitt XIX* BJB 
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A 01 VISION OF LOEWS THEATR ES, INC. 


2525 EAST MARKET STREET. GREENS80R0. NORTH CAROUNA 27401 


February 11, 1982 


Andrew Sacks, Esq. 

Division of Advertising Practices 
Federal Trade Commission 
Bureau of Consumer Protection 
Washington, D. C. 20580 

Dear Mr. Sacks: 

Lorillard is in receipt of the Commission's letter 
of December 15, 1981, wherein the Commission apprises 
Lorillard of the status of the R. J. Reynolds request 
regarding the cigarette holder currently used in the 
Commission's cigarette laboratory testing procedure be 
modified, and wherein the Commission requests that, 
should Lorillard elect to file any additional comments, 
data or research in response to Attachment XI to that 
letter, the comments and supporting data be filed no 
later than February 15, 1982. Lorillard is also in 
receipt of the submissions transmitted by your letter 
of January 8, 1982. 

Lorillard encloses herewith its comments on the 
sub m issions transmitted to it by the Commission's letter 
of January 8, 1982, in accordance with the second 
sentence of the last paragraph of Attachment II of the 
Commission's letter of 15 December. 

Lorillard has enclosed'seven (7) copies of its 
submission and advises the Commission that Lorillard's 
submission may be circulated among the six (6) companies 
in line with the Commission procedure followed for the 
other submissions. 



Enclosures 

MIG/hsh 
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COMMENTS ON THE REPORT OF GORI DATED OCTOBER 22, 1981 USING 
SERA COTININE AS AN INDICATOR OF CIGARETTE TAR YIELD AND 
THE REPORT OF DARBY AND McNAMEE 

In our prior submission to the Commission, we indicated 
that the report by Gori failed to provide information 
such as number of people involved in the tests, initied, 
plasma cotinine levels, the number of cigarettes smoked, 
time cigarettes were smoked, variability of results, and 
correlation between FTC smoke yield amd serum cotinine. 

We were, therefore, unable to evaluate the significance 
of the results. 

In this more recent submission, an additional study 
has been conducted but Gori still does not provide any 
data establishing a relationship between FTC machine smoked 
cigarette tar and nicotine yield and serum cotinine. The 
reader is simply told that the serum cotinine levels that 
are reported for Barclay, Cambridge, Ceurlton, and Now are 
appropriate in that Barclay delivers .2 mg nicotine and 
the other brands 0.1 mg nicotine. The B&W submission 
also includes a report by Darby emd McNamee who indicate 
that their analysis of the pharmokinetics of nicotine and 
cotinine in the human predicts the results obtained by 
Gori. We believe that Darby emd McNeunee's report contains 
a number of significant errors. First, their equation 
number 1 on page 4 indicates the half-life of nicotine to 
be 10 minutes. In Gori's paper and elsewhere in the B&W 
submissions, the half-life of nicotine is suggested to be 
30 minutes. Our own analysis of the literature indicates 
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it to be about 40 minutes. In equation 2 on page 5 of the 
Darby report, the signs seem to be reversed, and the half- 
life of cotinine in plasma is given as 30 hours. Gori 
also refers to the half-life of cotinine as being 30 hours. 
Interestingly, the references cited by Darby on the half- 
life of cotinine are the 1979 edition of the Surgeon 
General's Report and a report compiled by the ERF of the 
American Medical Association. We are unable to find a 
citation of the half-life of cotinine in either of these 
references. 

Zeidenberg, P. et al. (Comprehensive Psychiatry 18:93, 
1977) is sometimes cited for the half-life of cotinine, 
however, no data is given in the paper, and it is only in 
the introduction that a 30 hour half-life *of cotinine is 
given (without reference). Gritz, E. R. et al. (Clinical 
Pharmacology and Therapeutics, Vol. 30, No. 2, page 201, 

1981) state the half-life of cotinine as 30 hours (reference: 
Langone, J. J., et al. Biochemistry, Vol. 12, page 5025, 

1973). The Langone reference gives data on two different 
human subjects. They do not, however, specifically 
calculate the half-life of cotinine from these data. Using 
their data, we have estimated the half-life of cotinine in 
sera to be 19 hours. Interestingly, cotinine data in 24 hour 
urine samples from these same subjects is given in 
the paper, and this affords a renal half-life of 30 hours. 
Langone, et al.. Research Communications in Chemical 
Pathology and Pharmacology, Vol. 10, No. 1, page 21, (1975), 
also contains one set of data for a single subject on sera 
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cotinine decay, and we have again estimated the half-life at 
about 19 hours in plasma. We conclude that the half-life of 
plasma cotinine is not 30 hours and that the extremely 
limited data on humans gives a half-life of serum cotinine 
of 19 hours. 

Neither the Gori report nor the Darby report provide 
detail on the number of cigarettes smoked by day or the 
time of day in which they are smoked, and, therefore, 
we could not precisely duplicate the calculations ‘to determine 
the error introduced by the use of erroneous values for 
nicotine and cotinine half-life. However, we did make some 
assumptions and estimated the effect of changing these 
parameters. Since the daily average number of cigarettes 
consumed by the panelists in the two Gori studies combined 
was about 28, we used this number as the simulated number 
smoked on each day. The daily smoking simulation started 
at 8:30 AM and continued at half-hour intervals until 28 
cigarettes had been smoked. The time for calculation of 
the simulated serum cotinine was chosen as 4:30 PM on the 
seventh day of the smoking regime. Under these conditions, 
the Darby model and modified model produced the following 
sera cotinine levels. 
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Table 1 


Darby Model 


Modified Model 


Assumed Amt. 
of Nicotine 
Absorbed from 
Cigarette 

(mg) _ 

.1 

.2 


Nicotine half- 
life (10 min.); 
Cotinine half- 
life (1800 

min.) _ 

Estimated 
Serum Cotinine 

_ (pg/mi) 

90 

180 


Assumed Amt. 
of Nicotine 
Absorbed from 
Cigarette 

(mg) _ 

.1 

.2 


Nicotine half- 
life (40mic.); 
Cotinine half- 
life (1140 

min.) _ 

EstimateH 
Serum Cotinine 
(ng/ml) 

59 

118 


♦ 3 270 .3 177 

.4 360 .4 236 


Clearly, these changes in half-life significantly alter 
the estimated yield from a cigarette when this is to be 
inferred from the serum cotinine level obtained by Gori 
and the pharmokinetic model (compare data in Tables I and II). 


Table II 


all Serum Cotinine Data by Gori 
Cotinine (ng/ml) 

176 
103 
107 
98 

The form of the pharmokinetic model proposed by Darby 
estimates that the level of serum cotinine will increase 
linearly with the yield of the cigarette providing the same 
number of cigarettes are smoked at the same times. 


Average of 

Brand 

Barclay 

Cambridge 

Carlton 

Now 
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Onfortunately, (as we have previously indicated), no experi¬ 
mental data is provided by Gori to indicate whether or 
not this is true, and when more appropriate half-lives are 
included in the model, there is not a 1:1 correspondence 
between the nominal PTC nicotine yield of the cigarette and 
the serum cotinine level predicted by the model. 

Gori has commented on the design of his experiment where 
only smokers of the four commercial cigarettes Barclay, 
Cambridge, Carlton, and Now are used, and they acre rotated 
in a random design among these cigarettes, each for a one 
week period. Gori states on page 4 of his October 22, 1981 
report that smokers of higher tar cigarettes would cause 
greater variability of results and that their behavior and 
perhaps smoke metabolism is most likely different from the 
low-yield smokers, and consequently, the relationship of 
smoke residues in smokers of high yield cigarettes does not 
follow a 1:1 proportion, when matched to the nominal FTC 
yield of the cigarette smoked. Gori also states on page 5 
that another experimental approach would be to ask stokers 
to switch to a higher or lower yield brand and then measure 
their intake by objective methods. He argues that the results 
of such an experiment would be distorted by well-known 
compensatory phenomena which would create great difficulties 
in interpretation. 

To us, this means that Gori believes the cotinine 
serum level is not directly proportional to the nominal 
FTC smoke and nicotine yield as nicotine levels of the 
cigarettes axe increased or decreased. This, of course, is 
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not the situation represented by the Darby Model. 

We agree with these statements by Gori in that they 
are supported by others. Creighton, D. E. and Lewis, P. H. 
(Smoking Behavior, Editor Thornton, Churchill-Livingstone, 
London/New York, page 289, 1978) reported that individuals 
switched among different yield cigarettes compensated 
partially or totally for the differences in yields of the 
cigarettes. 

Thus, if Barclay is a higher tar and nicotine yielding 
cigarette than the others, compensation is to be expected 
as Barclay is rotated among the smokers. Given this Catch 22 
type situation, it is unrealistic for Gori and B&W to 
consider this limited eaqperiment as definitive. 

COMMENTS ON THE REPORT OF GORI DATED OCTOBER 22, 1981 
USING EXHALED CARBON MONOXIDE CONCENTRATION AS AN 
INDICATOR OF CIGARETTE TAR YIELD 

In our prior submission to the Commission, we indicated 
that carbon monoxide content of exhaled breath or the 
corresponding carboxyhemoglobin level had been "used in 
efforts to distinguish the amount smoked. However, this 
technique has not been successful due to the lack of an 
established correlation between smoke intake and carboxy¬ 
hemoglobin. The problems arise from the fact that carboxy¬ 
hemoglobin has a relatively short and somewhat variable 
half-life in the humaui. The half-life variability is 
introduced in part by the fact that differing ventilation 
rates would be incurred under completely sedentary auid various 
rauiges of activity. 
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Gori has used a half-life of five hours, and a diary 
recording the time that each cigarette was smoked to 
construct a model for adjusting the carbon monoxide 
values. We have examined the model as given by his 

equation at the bottom of page 19 and find that the 

first term [CO^ (.5)^ ^m^®] has a relatively small value 
and contributes only about 10% of the expired carbon 
monoxide value measured late in the afternoon. 

If we assume that cigarettes are smoked beginning 
at 8:30 AM and continuing at half-hour intervals until 
3:30 PM (the approximate time at which Gori indicates he 
conducted the analysis), the following value results for 
the second term in his equation: 

15 

U .353 + .378 + .406 + .435 + .466 + .500 + .538 + 

i-1 .570 + .615 + .659 + .707 + .758 + .815 + .870 + .933 

This means that the exhaled carbon monoxide value has 
little dependence on the prior day’s smoking and a decreased 
dependence on the cigarettes smoked early in the day, or 
conversely, a high dependence on the last few cigarettes 
smoked. This, of course, means that there is very little 
averaging of the smokers' habits and, therefore, high 
variability of results is to be expected. Gori 1 s data 
is reflective of this, in that standard errors are frequently 
found to be 50% of the mean. 

Again, Gori fails to provide any information which would 
suggest that a correlation exists between the FTC carbon 
monoxide yield of a cigarette and the carbon monoxide 
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concentration in the exhaled breath of a smoker. Interpre¬ 
tation of the data is also complicated by possible smoker 
compensation for higher yielding products in a study such as 
this where cigarettes are rotated among smokers over a 
relatively short time period. 

We conclude that these data suffer from the same 
problems as the cotinine measurements and their interpre¬ 
tation, except that the carbon monoxide data are less 
meaningful because of the shorter half-life, probable 
greater half-life variability, and high dependence on the 
last few cigarettes smoked. 

COMMENTS ON THE OCTOBER 23, 1981 SUBMISSION BY 
PAUL, WEISS, RIFKIND, WHARTON & GARRISON ON BEHALF 
OF BROWN AND WILLIAMSON 

On page 24 of this document. Brown & Williamson 
comments on the September 1, 1981 submission by Lorillard 
to the FTC. They call the experiment bizarre, apparently 
on the basis of a lack of correlation between the ratio of 
tar delivered by a number of Lorillard brands to that 
delivered by Now and the FTC tar. They depict this data 
in graphic form on page 25 and label the ordinate Smoke 
in a Bottle' Relative to Now" and the abscissa "Mg 'Tar' 
Advertized by FTC Method" and give the figure the title 
"How Some Lorillard Employees Apparently Smoke Lorillard 
Products". These data represent single cigarettes each 
smoked by a different individual. 
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Creighton, D. E., Noble, M. J., and Whewell, R. T. 
(Smoking Behavior, Edited by Thornton, Churchill-Livingstone 
London/New York, 1978, p. 277-300) have reported a device 
to measure, record, and duplicate human smoking patterns. 
They recorded human puff volumes, puff velocities, puff 
intervals, puff numbers, and puff profiles on punch tape, 
and these were used to program the smoking machine. 

Tar, nicotine, and carbon monoxide were measured under the 
various conditions recorded for human smoking which can be 
compared to the standard conditions used by the FTC. The 
tar obtained in the oral cavity, as reflected by their 
smoking patterns, varied from +200% to -80% of the machine 
value at standard conditions. (Incidentally, this book was 
edited by a senior scientist from the Group Research and 
Development Center at BAT, the parent company of Brown and 
Williamson. B&W scientists were listed as present at the 
symposium where the papers were originally given.) This 
means that the ratio for individual brands on single 
cigarette smokings by individual smokers reported previously 
by Lorillard and termed bizarre by Brown and Willi ams on 
fall generally within the range of variation reported above 
and is well known to B&W. We conclude that Lorillard 
employees smoke in a maimer similar to BAT employees. 

Brown and Williamson's further statement that 
"according to Lorillard's data, the FTC, to be accurate 
should adopt a filter holder that obtains higher tar 
delivery for Kent III cigarettes (3 mg per current FTC 
method) than for Golden Lights (7 mg), higher tar delivery 
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for Golden Lights than for Kents (12 mg), and equivalent 
tar levels for True (5 mg) and Newport Red (14 mg)" has no 
meaning, and can only arise from their total misunderstanding 
of the reported information. We report under Attachment 2 
and Table 1 the effect that the PM holder would have on the 
tar yield of a number of brands. Only the tar yield of 
Barclay is changed significantly from that obtained with 
the holder currently used by the FTC. 

The major point of the submission under Attachment 1 
relates to the relative yield of tar obtained by individual 
smokers from Carlton, Now,'' Barclay cigarettes, and their 
own brand. Each of the individual 20 smokers obtained more 
tar from the Barclay cigarettes than they did from the Now, 
and frequently the amount obtained from the Barclay was as 
high as that obtained from their regular Lorillard brand. 
Additionally when we average the ratios obtained from the 
twenty smokers on Carlton, Now and Barclay cigarettes, 
we report that the Barclay delivers about four times as 
much tar to the smoker's oral cavity as the Now and 3.3 
times as much as the Carlton. These data correlate well 
with the higher taste levels associated with Barclay by 
R. J. Reynolds' submission and Lorillard's own taste panel 
data. They also agree with the data submitted in the 
Philip Morris butt study. 

We believe that the Lorillard data result from a 
direct measure of the relative amount of tar delivered 
by Barclay cigarettes to a random group of smokers with 
respect to the tar level of their regular brand. No 


■S©yfGe;-httf3&://wwwJnGkJStrydoouments.ucsiedu/docs/zrhm0000 


2021574885 



li¬ 


as sumptions are made concerning the ratio of tar to 
other smoke components as in the butt studies and the 
Gori experiments. 

COMMENTS ON THE TECHNICAL APPENDIX DATED OCTOBER 23, 1981 
ACCOMPANYING THE SUBMISSION TO THE FTC ON BEHALF OF 
BROWN AND WILLIAMSON 

We find this material somewhat confusing, particularly 
if the reader does not have a thorough understanding of 
the dependence of tar and other smoke components on the 
smoking parameters. For example, Brown and Williamson on 
page 9, Figure B, indicates that puff volume has a greater 
effect on retained nicotine them does velocity. Although 
true, the question is "Is there a relationship between 
puff volume and the retention efficiency of the filter?" The 
answer to that question is "No". The retention characteristics 
of the filter do change with smoke velocity as previously 
pointed out by Lorillard and Philip Morris. The assumption 
inherent in any butt study is that the filtration efficiency 
of the filter must be assumed as a constant. The principal 
variable affecting filtration efficiency is smoke velocity. 

The construction of the Barclay filter is such that smoke 
velocity through the filter under FTC smoking conditions 
is very low (with approximately 80% ventilation behind 
the filter). Occlusion of the air channels at constant 
puff volume and duration alters smoke velocity through 
the filter, and filtration efficiency drops significantly 
(as pointed out in Lorillard’s earlier submission). 


■'Source : I r tt ps : / j /www. rrrdust rydoctj-ments :sf.edu/docs/zrhm0000 


2021574886 




- 12 - 


Thus, it is impossible to consider a butt study valid with 
this type cigarette unless the dilution under human 
smoking conditions is known. We have also pointed out 
previously that the relationship between filtration efficiency 
and smoke velocity is exponential, and a 50% increase in 
velocity (for example, a combination of decreased ventilation 
and increased puff volume of constant duration) produces a 
rather dramatic effect on the tar delivered. This could 
easily account for the results obtained by Lorillard in 
the study reporting data on the delivery of Barclay to 
human volunteers. 
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ARNOLD & PORTER 

1200 N6W HAMPSHIRB AV£NUC,N. W. 
WASHINGTON, O. C. 20036 
(202) S72-6700 


abc krash February 16, 1982 

OIMCCT UNC (202) • 72-6752 


BY HAND 

Andrew Sacks, Esquire 
Division of Advertising Practices 
Bureau of Consumer Protection 
Federal Trade Commission 
Room 6124, Old Star Building 
414 - 11th Street, N.W. 

Washington, D.C. 20580 

Re: Barclay Filter Investigation 
Dear Mr. Sacks: 

On behalf of Philip Morris Incorporated, we are 
transmitting herewith a memorandum prepared by the Philip 
Morris Research Center which responds to the questions 
regarding the Barclay filter raised by the Commission in 
its letters of December 15, 1981 addressed to attorneys for 
each of the cigarette companies. The memorandum answers 
those questions raised with respect to the scientific data 
previously submitted by Philip Morris, and the memorandum 
also discusses the cotinine experiment on which Brown & 
Williamson has relied. 

In addition to this memorandum, we are submitting 
herewith the report of a leading independent testing organi¬ 
zation, United States Testing Company, Inc., describing the 
results of an intensive study of cigarette dilution involv¬ 
ing more than 500 smokers. This report strongly confirms 
the conclusion that the bypass filter used by Brown & Wil¬ 
liamson on Barclay and other cigarette brands functions one 
way in the Commission's smoking machine and in an altogether 
different way in a smoker's lips. Barclay and similar prod¬ 
ucts are the only cigarettes tested which show these abnormal 
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ARNOLD & PORTER 


Andrew Sacks, Esquire 
February 16, 1982 
Page Two 


characteristics. This study demonstrates dispositively 
that the Commission's current testing methodology does 
not assess Barclay's "tar" delivery accurately. 

In response to the questions raised by the Commis¬ 
sion in its. letter of December 15 concerning the Brown & 
Williamson cotinine experiment, we are submitting herewith 
statements by three of the country's most distinguished ex¬ 
perts on this subject. These authorities conclude that 
B&W's experiment is of no scientific value and does not sup¬ 
port that company's arguments with respect to the "tar" de- 
livery of Barclay. 

pt 

As we have previously stated to the Commission, 

Philip Morris believes that the serious threat to the in¬ 
tegrity of the Commission's testing program posed by Barclay 
can be resolved by utilizing the holding device recommended 
by Philip Morris in the Commission's cigarette testing lab¬ 
oratory. Dse of this holding device will ensure accurate 
and reliable comparative "tar" data for all cigaxette brands. 

We will endeavor to answer promptly any further ques¬ 
tions which the Commission or the Staff may have regarding 
this matter. 


Sincerely yours, 
ARNOLD & PORTER 



Attorneys for Philip Morris 
Enclosures Incorporated 


cc: Timothy J. Muris, Esquire 

Wallace S. Snyder, Esquire 
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MEMORANDUM OF PHILIP MORRIS INCORPORATED 
TO THE FEDERAL TRADE COMMISSION IN REPLY 
TO QUESTIONS RAISED BY THE COMMISSION’S 
STAFF IN CONNECTION WITH 
THE INVESTIGATION OF THE BARCLAY FILTER 

INTRODUCTION AND SUMMARY 

Philip Morris Incorporated submits this memo¬ 
randum in response to the Commission's letter o£ December 
15, 1981 regarding the Barclay filter investigation .i/ 

In that letter, the Commission announced its deter¬ 
mination "that the substantial evidence obtained to 
date raises serious questions regarding Whether the 
CCommission's] current testing methodology assesses 
Barclay's 'tar' delivery accurately.V.: The Commission 
also established a program for expedited resolution 
of these serious questions now clouding the integrity 
of the Commission's cigarette testing program. 

We are submitting herewith the report of a lead¬ 
ing independent testing organization. United States 


1/ When the Commission's investigation began, the five 
styles of Barclay were the only cigarettes employing 
the bypass filter. Use of the bypass filter has since 
spread, however, to other Brown & Williamson brands — 
Kool Ultra and reportedly Viceroy Ultra Rich Lights — 
further proliferation may be imminent. References 
herein to "Barclay" should be understood, unless the 
context indicates otherwise, to apply to all brands 
fitted with the same type of filter. 
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Testing Company, Inc. ("U.S. Testing"), on the results 
of that company's recent extensive study of cigarette 
dilution involving more than 500 smokers. The U.S. 

Testing report and this memorandum supplement and confirm 
the overwhelming body of scientific evidence already 
presented to the Commission establishing that the bypass 
filter employed on Barclay — and now being installed 
by Brown & Williamson on other heavily promoted cigarette 
brands — is duplicitous in its design and operation. 
Unlike any other filter that we have ever seen or exam¬ 
ined, the Barclay filter functions one way in the 
Commission's smoking machine and in a radically different 
way in a smoker's lips. Effective corrective action 
by the Commission is urgently required. 

In its letter of December 15, 1981, the Commission 
requested supplemental submissions focusing on two issues: 
(i) the methodology used in the dilution measurement 
studies previously submitted by Philip Morris, and (ii) 
the validity and relevance of the cotinine experiment 
submitted by Brown & Williamson Tobacco Corporation. 

We discuss more fully below the following points: 

First , the Philip Morris dilution measurements 
dramatically demonstrate that Barclay, unlike any other 
brand, yields significantly lower dilution when smoked 
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in the lips than in the Commission's machine. For that 
reason, Barclay's "tar" delivery is not comparable to 
that of other brands measuring 1 mg. by the current 
FTC method. As shown by our specific responses to each 
of the Commission's questions, the previously submitted 
dilution measurements are based on sound, scientific 
methods. 


Second , the conclusions of the Philip Morris 
dilution study have been replicated and validated through 
a meticulous, large-scale, independent study, involving 
more than 500 smokers, designed and conducted in January 
and February 1982 by United States Testing Company, 
one of the nation's leading testing organizations. 

The U.S. Testing study, conducted pursuant to a request 
by Philip Morris, is described in detail below, and 
all of the data generated in the study are available 
to the Commission. This extensive survey demonstrates, 
beyond any doubt, that the dilution of Barclay drops 
dramatically when it is smoked in the lips; that this 
phenomenon does not occur in cigarettes without a Barclay- 
type filter; and that, when measured at its human dilu¬ 
tion level, Barclay delivers about 8 mg. "tar" by FTC 
method. Contrary to Brown & Williamson's advertising, 
Barclay is not an ultra low "tar" cigarette. 


'Source: https!7/www.lfidu^tTydocumerffe:[JCsf.echj/do c g/zi h mOOOO 
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Third , Brown & Williamson's defense rests pri¬ 
marily on an experiment purportedly measuring the plasma 
cotinine levels in the blood of smokers involuntarily 
switched from 1 mg. "tar" cigarettes to Barclay. As 
explained below and in the accompanying letters from 
three eminent experts. Dr. Herbert McKennis, Dr. Paul 
Larson, and Dr. Neal Castagnoli, B&W's experiment is 
of no scientific value, and may not properly be relied 
upon to draw conclusions about the smoke deliveries 
of particular cigarette brands. 

Fourth , it is noteworthy that B&W's own cotinine 
data — unscientific as they are — actually confirm 
the duplicitous character of Barclay. While the nicotine 
deliveries of Barclay, Carlton and Cambridge under current 
FTC machine smoking conditions are very similar, the 
plasma cotinine levels of smokers switched from Carlton 
or Cambridge to Barclay appeared to increase, frequently 
by as much as 100 to 200 percent or more. As noted 
by researchers in this area and acknowledged in B&W's 
papers, such an increase suggests that Barclay delivers 
many times more "tar" than Cambridge or Carlton. 

The Commission has been investigating the Barclay 
filter for many months, and it has received extensive 


Source: https://www:industrydonrarneote?ocsf.edu/dcrcsfzfl < wFiOOOG- 
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analyses and data from cigarette company research 
departments and from outside consultants. Particularly 
in view of the U.S. Testing report, there is now over¬ 
whelming evidence that the Commission's current testing 

* 

methodology does not assess Barclay's "tar” delivery 

accurately. Because of Barclay's substantial dilution 

differential when smoked in the lips rather than in 
I 

the Commission's current lip-less holding device, Barclay 
cannot and should not be ranked at the same level as 
other cigarettes measured at 1 mg. "tar" by FTC method. 
The complex and unsound cotinine experiment proffered 
by B&W provides, if anything, further confirmation of 
this conclusion. The Commission should not delay any 
^ further in taking the necessary action to restore and 

maintain the integrity of its cigarette testing program. 
Specifically, we urge that the Commission utilize in 
its cigarette testing laboratory the holding device 
recommended by Philip Morris to obtain accurate and 
reliable comparative "tar" data. 

5 

k 

5 
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DISCUSSION 

I. LARGE-SCALE, SCIENTIFICALLY VALID DILUTION 
STUDIES DEMONSTRATE THAT BARCLAY DELIVERS 
SUBSTANTIALLY HIGHER "TAR" WHEN SMOKED IN 
THE LIPS THAN ANY OTHER CIGARETTE MEASURED 
AT 1 MG. "TAR" BY THE CURRENT FTC METHOD. 

It is an accepted fact that cigarette dilution 
is a significant determinant of the delivery of "tar,” 
nicotine, carbon monoxide, and other smoke components; 
indeed, in very low delivery cigarettes, dilution is 
by far the most significant determinant. Dilution and 
"tar" delivery are inversely related: the higher the 
dilution percentage, the lower the "tar” yield, and 
vice versa. 

As we previously demonstrated in memoranda sub¬ 
mitted to the Commission, when a Barclay cigarette is 
puffed on a smoking machine, the four peripheral air 
channels of the bypass filter produce am extremely high 
level of dilution air — in excess of 70% — with a 
concomitantly low "tar" delivery. However, when a 
Barclay cigarette is puffed in the lips of a smoker, 
there is substantial blockage or occlusion of the 
chamnels by the smoker's lips, and dilution drops 
dramatically, typically to the 45% range and often much 
lower. When Barclay's dilution is reduced to 45%, it 
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becomes an 8 mg. "tar" cigarette by PTC method. No 
other cigarettes, except brands with a Barclay-type 
filter, experience any significant change in dilation 
when puffed in the lips . 

In July 1981, Philip Morris submitted to the 
Commission the results of a study demonstrating the 
difference in the dilution of Barclay between machine 
and in-lip smoking. We have provided a detailed 
description of the development and operation of the 
Puff Parameter Analyzer ("PPA"), the on-line scientific 
equipment that measures the actual dilution of cigarettes 
puffed by human smokers. In addition, we have demon¬ 
strated the operation of the PPA to members of the Com¬ 
mission's staff and to representatives and scientific 
consultants of Brown & Williamson 


5 


The aerodynamic and electronic design of the 
PPA equipment has not been questioned. As noted by 
Professor Sheila Widnall of the Massachusetts Institute 


2/ On August 26, 1981, at B&W's request, Philip Morris 
demonstrated the operation of the PPA at the home of 
a B&W engineering consultant in Cambridge, Massachusetts, 
to permit him to comment on the operation of the equip¬ 
ment. During that demonstration, representatives of 
both B&W and the Commission’s staff puffed Barclay cig¬ 
arettes on the PPA, and recorded drastically lower dilu¬ 
tion when the cigarette was held in the lips than when 
it was puffed through a mouthpiece. 


--Sau-ree4Wtps:v'AA/ww:indus^ydoeyfne«te.wGsfre€h^docs/^i : ^Q000-.... 
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of Technology, an eminent scientist and independent 
consultant who was asked to review the PPA, the dilution 
measurement equipment is not only well designed and 
constructed, but inherently more accurate than the equip¬ 
ment which is available to test the PPA. 

The only questions that have been raised 
regarding the dilution study conducted by Philip Morris 
deal with the methodology used in that study. Those 
questions are answered below in detail. We shall demon¬ 
strate that the study conducted and the methodology 
employed by Philip Morris were sound, valid, and entirely 
sufficient to establish the duplicitous character of 
the bypass filter. In any event, any methodological 
questions raised about the Philip Morris dilution study 
have been obviated by the large-scale independent dilu¬ 
tion study conducted by D.S. Testing. 

A. The Large-Scale United States 
Testing Study _ 

In order to resolve any question that might 
be raised regarding the methodology of the dilution 
studies submitted to the Commission by Philip Morris — 
including the questions set forth in the Commission's 
letter of December 15, 1981 — shortly after receiving 
the Commission 1 s letter, we asked United- States Testing 


^ ~ So€nrrer-lrttps-;//www:tncltis1 Joeument&rucsfreeki/docs/sflwiOOOO- 
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Company to develop and conduct a large-scale study of 
Barclay's dilution. 

Philip Morris provided U.S. Testing with three 
Puff Parameter Analyzers and instructed the testing 
company's scientific personnel in the machines' opera¬ 
tion. We asked U.S. Testing's Consumer Research Division 
to design and conduct a study, with whatever controls 
it deemed appropriate, (i) to compare the dilution of 
Barclay when puffed in a smoker's lips with the dilution 
of Barclay when puffed in a mouthpiece, and (ii) to 
make the same dilution comparison for the smoker's own 
brand and for several other brands of varying dilution. 

The basic study designed and conducted by U.S. 
Testing involved 500 smokers, a demographically selected 
sample reflecting the age, sez, and cigarette brand 
distribution of smokers in the population. U.S. Testing: 
measured the dilution experienced by each smoker on 
five brands of cigarettes: the smoker's own brand, 
Barclay, Carlton, Merit and "Extended Filter," a special 
cigarette made by fitting an extra-long Barclay-type 
filter to a standard Cambridge tobacco rod.2/ Every 


3/ The Extended Filter cigarettes have the same bypass 
filter as Barclay except that the ventilation perfora¬ 
tions are 17 millimeters from the mouth-end of the 

[Footnote continued on following page! 
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cigarette was puffed both while held in a mouthpiece — 
so that the smoker's lips could not touch it — and 
also while held directly in the lips. 


1. Results of the United 
States Testing Study 


The U.S. Testing study fully confirms the results 
of the earlier Philip Morris studies: that the dilution 
of Barclay-type cigarettes, alone among all brands, 
drops dramatically when those cigarettes are puffed 
in a human smoker's lips. When a Barclay-type cigarette 
is held in a mouthpiece and puffed; it produces a dilu¬ 
tion similar to that produced in a smoking machine.' 

When the mouthpiece is removed, however, Barclay becomes 
a very different cigarette. 

The averages for 500 smokers are as follows: 


Brand 


Average Percent 
Dilution 
(cigarette held 
in mouthpiece) 


Average Percent 
Dilution 
(cigarette held 
in lips) 


Respondent 1 s 
Own Brand 

Carlton 


24.5 

69.1 


24.5 

69.5 


CFootnote continued j 

filter. When such a cigarette is placed in the PPA's 
glass holder, 15 to 16 millimeters of cigarette tip 
are available to the smoker's lips. The Extended Filter 
was used in these tests to remove any doubt that the 
PPA leaves enough tip available for the smoker to hold 
a Barclay-type cigarette in his lips in his normal way. 
(See p. 24, below.) 
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Merit 

32.4 

33.2 

Barclay 

73.1 

45.6 

Extended Filter!/ 

72.2 

32.2 


In other words, when Barclay is held in a 
mouthpiece — or in a dental dam in the Commission's 
smoking machine — on average only 26.9% (100% minus 
73.1%) of the puff is drawn through the tobacco rod 
as opposed to the dilution perforations. However, when 
Barclay is held in an average smoker' s lips, more than 
twice as much , 54.4% (100% minus 45.6%) of the puff 
is drawn through the tobacco rod. Moreover, the greater 
tobacco rod delivery during the puff duration means 
that the smoke is delivered at a much higher flow rate, 
and, as we have demonstrated in prior submissions, the 


4/ As noted earlier, the Extended Filter cigarette 
was included in the study to determine whether any drop 
in Barclay's dilution might be caused by a failure to 
provide smokers with an adequate length of filter to 
hold in their lips. In fact, the Philip Morris Extended 
Filter cigarette recorded a somewhat greater drop in 
dilution than Barclay regardless of how much of the 
filter was made available to smokers. We believe that 
this was because of tighter quality control in the 
manufacture of the Extended Filter cigarettes — holes 
or tears in the non-porous plugwrap of a bypass filter 
can moderate the dilution drop somewhat. Accordingly, 
it appears that unless the Commission modifies the 
holding device in its smoking machine as has been sug¬ 
gested, other manufacturers may be able to exploit the 
present loophole even more effectively than Brown & 
Williamson. 


“Sotrree:-https://www.ifdu; oe dmerts:ucsf. ed u/docs/zfKfn0000- 
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efficiency of the Barclay filter declines sharply at 
those high flow rates. Accordingly, as measured by 
FTC method, when Barclay's unlit dilution is reduced 
to the 45% range, it delivers about 8 mg. "tar.” 

For reasons described below, the principal U.S. 
Testing study was performed with unlit cigarettes. 

Over 100 smokers were also tested with lit cigarettes, 
however, and the results were completely consistent:^ 


Brand 

Average Percent 
Dilution 
(cigarette held 
in mouthpiece) 

Average Percent 
Dilution 
(cigarette held 
in lips) 

Respondent 1 s 

Own Brand 

37.7 

37.0 

Carlton 

76.3 

75.7 

Merit 

42.7 

42.9 

Barclay 

79.9 

55.6 

Extended Filter 

80.0 

42.0 


Again, these lit data confirm that the smoke component 
of a Barclay puff more than doubles When the cigarette 
is held in the lips, soaring from 20.1% to 44.4%, with 


5/ The dilution of any diluted filter cigarette 
increases upon lighting. This is because the burning 
coal impedes air flow through the rod, and dilution 
air accordingly becomes comparatively easier to draw. 
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an attendant increase in smoke flow rate and concom¬ 
itantly reduced filtration efficiency. 

It might be observed that, of the 500 smokers 
in U.S. Testing's demographic sample, only 8 were regular 
smokers of Barclay cigarettes. U.S. Testing questioned 
whether this sample was sufficient to determine Whether 
the drop in Barclay dilution was experienced not only 
by smokers generally, but specifically by regular Barclay 
smokers. Accordingly, a separate sample of 47 Barclay 
smokers was obtained. The data for those 47 smokers 
were essentially identical to those for the panel as 
a whole: 

Unlit Data 


Brand 

Average Percent 
Dilution 
(cigarette held 
in mouthpiece) 

Average Percent 
Dilution 
(cigarette held 
in lips) 

Respondent's 

Own Brand 
(Barclay) 

73.4 

43.1 

Carlton 

71.1 

70.2 

Merit 

31.4 

31.3 

Barclay 

76.8 

49.9 

Extended Filter 

71.9 

33.4 
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Lit Data 


Brand 

Average Percent 
Dilution 
(cigarette held 
in mouthpiece) 

Average Percent 
Dilution 
(cigarette held 
in lips) 

Respondent's 

Own Brand 
(Barclay) 

79.8 

\D 

• 

* 

in 

Carlton 

80.7 

79.4 

Merit 

41.7 

41.0 

Barclay 

82.8 

60.2 

Extended Filter 

80.5 

45.4 


As we have demonstrated to the Commission in 
the past, it is possible to measure the "tar" delivery 
of cigarettes by FTC method at varying dilutions by 
modifying the tipping paper to control ventilation. 
Based on such measuretaents of commercial cigarettes 
at varying dilutions, Barclay KSSP at the dilution 
obtained when smoked on a smoking machine or through 
a mouthpiece has a "tar" delivery similar to that of 
Carlton KSSP, about 1 mg. However, Barclay KSSP at 
the dilution obtained when smoked in the lips has a 
"tar" delivery similar to that of Merit KSSP, about 
8 mg . 


—- - -Seti-reehttps://www.induslrydocuraewts. u€sfredu-/Gk)G6/z-phHwOOOO 
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2. Methodology of the United 
States Testing Study _ 

The study conducted by U.S. Testing was rigorous, 
objective and complete. The sample was large, scientif¬ 
ically selected and representative of the general smoking 
population. No one connected with Philip Morris par¬ 
ticipated in the testing in any way. The test subjects 
were not aware of the sponsor or the purpose of the 
study, and particular care was taken to prevent the 
subjects from seeing any of the data generated by the 
PPA. 

As noted above, each test subject puffed five 
brands of cigarettes — his own brand, Barclay, Carlton, 
Merit, and an Extended Barclay-type Filter cigarette. 

All commercial cigarettes were purchased by U.S. Testing 
from regular outlets, and were not preselected in any 
way. If a subject's regular brand was a 100 mm. product, 
Barclay 100's, Carlton 100's, and Merit 100's were used; 
if a subject's regular brand was a mentholated product, 
Barclay Menthol, Carlton Menthol, and Merit Menthol 
were used. 

Each test subject puffed first on one of his 
own cigarettes to accustom him to the machine. The 
order of presentation of the other cigarettes was 
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rotated; the test subject was not permitted to see the 
names on any of the cigarettes. Each cigarette was 
placed in turn in the machine's holder with the mouth- 
end protruding at least 10 mm.-£/ A mouthpiece was then 
placed on the mouth-end of the cigarette, and the cig¬ 
arette was puffed by the subject three times. The 
mouthpiece was then removed, and three puffs were taken 
with the cigarette held directly in the subject's lips .U 

For a number of reasons, the principal study 
was done on unlit cigarettes. First, the cigarette 
industry has traditionally measured dilution with unlit 
cigarettes, and it was desired to remain as close to 
the customary practice as possible. Second , lighting 
the cigarette destroys it, making it impossible to 
recheck the cigarette later for anomalies. Third , 
because the vessel containing a lit cigarette must be 
cleared after each puff and cleaned periodically. 


6/ Because of the greater distance of the ventilation 
perforations from the mouth-ends of the Barclay 100 
and Extended Filter cigarettes, 13 mm. of the Barclay 
100 filter were made available to the smokers' lips, 
and at least 15 mm. of the Extended Filter were made 
available to the smokers' lips. 

7/ Analysis of spent Barclay filters suggests that 
some smokers permanently crush or crimp the peripheral 
Channels of the bypass filter when smoked in the lips. 
For this reason, measurements were always made first 
with the mouthpiece. 
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dilution testing with lit cigarettes is a substantially 
slower process. Finally , and perhaps most important, 
requiring a smoker to puff lit cigarettes of an unfa¬ 
miliar brand might in theory cause him to alter his 
regular smoking patterns.—/ Nevertheless, to make 
certain that the use of unlit cigarettes did not distort 
the results, U.S. Testing undertook to measure dilution 
on lit cigarettes for at least 100 subjects. As noted 
above, the results achieved on lit cigarettes were fully 
consistent with and confirmed the results of the unlit 
cigarette tests. 

As previously noted, a copy of the U.S. Testing 
report is being submitted to the Commission together 
with this memorandum. In addition, all cigarettes, 
mouthpieces, butts, and PPA data tapes have been 
retained, and will be made available to the Commission 
upon request. 

To our knowledge, no more intensive study has 
ever been made of the dilution of any cigarettes. The 
conclusion is clear and unmistakable: Alone among all 


8/ For example, because Barclay is substantially higher 
Xn "tar" than 1 mg. cigarettes such as Carlton or 
Cambridge, it was feared that a Carlton or Cambridge 
smoker might not feel comfortable taking his normal 
puff on a lit cigarette such as Barclay. 
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cigarettes, the dilution of Barclay — and the other 
now-proliferating brands fitted with the sane bypass 
filter — drops dramatically When smoked in the mouth, 
to the 45% region. At 45% dilution, Barclay is an 8 
mg. "tar" cigarette by FTC method. 

B. Response to the Commission's 
Questions Regarding the Philip 
Morris Dilution Study _ 

The questions raised in Attachment II to the 
Commission's letter of December 15, 1981 regarding the 
methodology of the Philip Morris dilution studies have 
been rendered academic by the U.S. Testing study. Never¬ 
theless, we have always been fully satisfied that there 
is no legitimate basis for challenging the methodology 
employed in the Philip Morris studies, and we respond 
to each of the Commission's questions as follows: 

1. "Questions have been raised 

about the impact of the sample 
size on the validity and relia- 
bility of the results." _ 

The initial study submitted by Philip Morris 
to the Commission included data for 45 smokers. Every 
one of these smokers registered a substantial drop in 
the dilution of Barclay cigarettes when smoked in the 
lips, and none of these smokers registered a substantial 
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drop in dilution for any other cigarette brand. The 
likelihood of such a result being obtained purely by 
chance is negligible. The consistency and magnitude 
of Barclay's drop in dilution are significant by any 
statistical test. Moreover, samples of the size involved 
in the Philip Morris dilution study, or smaller, are 
frequently relied upon in clinical research and objec¬ 
tive, product-characteristic testing. 

As discussed above, the studies conducted by 
U.S. Testing included more than 500 smokers and also 
produced consistent and substantial decreases in dilution 
when Barclay was puffed in the smokers' lips. 

2. "Questions have been raised 
regarding whether the use of 
Philip Morris employees as 
subjects biases the results." 

In the regular course of business, Philip Morris 
conducts numerous studies of its own cigarettes, proposed 
new cigarettes, and competitors' cigarettes. The sub¬ 
jects employed in the original Barclay dilution study 
were obtained from the regular panels used at Philip 
Morris for product testing, and represent a good mixture 
of smokers of different habits who regularly smoke dif¬ 
ferent kinds of cigarettes. Over the years, we have 
found that Philip Morris employees can be relied upon 
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to give valid, reproducible data, and the company relies 
upon those data in making significant product and mar¬ 
keting decisions. We believe that every other company 
in the cigarette industry, and numerous companies in 
many other industries, commonly rely on their own 
employees for product testing. 

It should be emphasized that the Barclay studies 
did not call for subjective impressions. Rather, the 
tests measured the impact on dilution, as measured by 
scientific equipment, when Barclay and other cigarette 
brands are puffed in smokers' lips. It is difficult 
to believe that the lips of Philip Morris employees 
function any differently from those of smokers generally. 

As noted above, the same dilution drop for 
Barclay was recorded by FTC staff members and by Brown 
& Williamson employees and consultants. ( See note 2, 
above.) Moreover, the subjects employed in the large- 
scale U.S. Testing studies were not affiliated with 
Philip Morris or any other cigarette manufacturer in 
any way. 
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3. "Questions have been raised 
regarding whether the £act 
that some of the subjects may 
have known the purpose of the 
study biases the results." 

At least three points should be noted in response 
to this inquiry. First , the initial dilution studies 
of Barclay cigarettes were conducted soon after intro¬ 
duction of the product, long before Philip Morris had 
taken any position whatever with regard to the bypass 
filter. Our only real "purpose" at that time was to 
better understand a new competitive product. 

Second , we seriously doubt that many of the 
persons involved in the tests knew or cared what 
"purpose" Philip Morris may have had in mind. Testing 
new products — both our own proposed cigarettes and 
competitive brands — goes on continually at Philip 
Morris, and our regular subjects consider such tests 
a matter of routine. 

Third , even if some member of the panel had 
divined the nature of the study being conducted, we 
think it would have been extremely difficult, if not 
impossible, for him to have biased the results. This 
was not a subjective study in which the candor and 
objectivity of the subjects were relied upon. The 
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subjects were merely seated with their back to a machine 
and asked to puff on cigarettes in their regular manner. 
Moreover, all participants in the study produced sub¬ 
stantially similar results; the possibility that some 
panelists may have known something about the study could 
not have produced this remarkable consistency. 

All of the more than 500 test subjects employed 
by U.S. Testing in its dilution studies were told abso¬ 
lutely nothing about the sponsor or purpose of the 
studies, or the kind of data being generated. 

4. "Questions have been raised 
regarding whether the use 
of Philip Morris employees 
to conduct this research 
biases the results." _ 

The personnel that conducted the original dilu¬ 
tion measurement studies were nonprofessional Philip 
Morris employees who regularly conduct panel testing 
of various kinds. They were fully familiar with the 
operation of the dilution measurement equipment, and 
were instructed to perform an objective, rigorous test 
to measure the parameters of cigarette puffing in a 
fair and accurate manner. While incorrect operation 
of the equipment could lead to distorted data, those 
distortions generally result in physically improbable 
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flow rates and are obvious upon inspection of the data. 
The data generated in the studies in question have been 
scrutinized in considerable detail. Those data are 
internally consistent, and also consistent with proper 
operation of the equipment and proper test procedures. 


The large-scale studies performed by U.S. Testing 
were conducted exclusively by that testing organization's 
own personnel. 


5. "Questions have been raised 
regarding whether the spe¬ 
cial apparatus designed by 
Philip Morris for this re¬ 
search to measure air dilu¬ 
tion prevents .normal smoking 
behavior, and regarding 
whether the placement of the 
dental dam on the cigarette 
filter biases the results 
against Barclay." _ 


In order to measure cigarette dilution during 
human puffing, the mouth-end of the cigarette must r em ai n 
open and unobstructed for the smoker to puff upon and 
both the end of the rod and the dilution perforations 
must be encapsulated so that the flow of air through 
each can be measured. Subject to those inherent design 
requirements, the equipment developed by Philip Morris 
engineers measures with great accuracy the dilution 
of cigarettes puffed by human smokers with the least 


Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 
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possible interference with normal smoking behavior. 

While the cigarette must be encapsulated, the light 
glass holder used with the PPA is connected to the 
machine by flexible tubing and can be moved freely. 

Test subjects are thus able to assume a posture as close 
as possible to that of everyday, relaxed smoking. 

Apparently the primary concern reflected in 
the Commission's question 5 is the question, raised 
several months ago by the Commission's staff, whether 
a sufficient length of cigarette filter extends from 
the end of the glass PPA holder to permit the smoker 
to hold the cigarette in his lips in his customary 
manner. The way that smokers hold and use cigarettes 
has been a matter of interest to Philip Morris for many 
years, and our continuing evaluations have led us to 
conclude that smokers do not typically insert more than 
about nine millimeters of a cigarette into their lips, 
which is safely less than the amount of filter extending 
from the end of the glass PPA holder. Rather than rely 
on that conclusion, however, we prepared cigarettes 
with extended bypass filters containing ventilation 
perforations 17 millimeters from the mouth-end of the 
filter, so that a full 15 to 16 millimeters could be 
made available for the smoker's lips. These extended 
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bypass flitter cigarettes have been used in internal 
Philip Morris testing, and were used, in addition to 
the commercially marketed Barclay cigarettes, with the 
more than 500 subjects in the large-scale U.S. Testing 
studies. These tests confirm that, no matter how much 
of the filter is available for the smoker 1 s lips, the 
dilution of Barclay drops enormously. 

In its October 23, 1981 submission. Brown & 
Williamson appears to argue that the PPA might give 
incorrect results because it prevents smokers from 
blocking the ventilation perforations of cigarettes 
with their fingers. We fail to understand, and B&W 
has not explained, how the necessary encapsulation of 
the ventilation perforations of Barclay and of all other 
cigarettes tested on the PPA in any way affected the 
uniform results — i^.e., that Barclay’s dilution always 
dropped significantly when puffed in the lips but not 
when puffed in the mouthpiece, and that the same 
phenomenon did not occur for any other brand. 

In any event, in our experience, the blockage 
of ventilation perforations by smokers is rare. Cig¬ 
arettes are normally and comfortably held near their 
center of gravity, which is far from the ventilation 
perforations of any cigarette. Moreover, many smokers 
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remove their fingers entirely from the cigarette during 
puffing, and it would be especially awkward and uncom¬ 
fortable to hold one's fingers over the perforations 
during a puff. 

Even if one were to assume that a greater amount 
of hole-blockage occurs in normal smoking, it merits 
emphasis that the hole-blockage issue is altogether 
different from the issue raised by the bypass filter. 

It is not the smoker, but the manufacturer, that causes 
Barclay to deliver far more "tar" than other products 
measuring 1 mg. by current FTC method. An educated 
smoker of another brand may easily avoid interfering 
with the filter's ventilation, but the smoker of Barclay, 
through no misuse of his own, smokes a cigarette that 
has a substantially lower dilution in his lips than 
it has on the current FTC machine. 

Indeed, it is ironic that Brown & Williamson 
appears to subscribe to the hole-blockage thesis, because 
of all cigarettes on the market, Barclay would be the 
most dramatically affected by that kind of misuse. 

Barclay employs an extremely low efficiency filter, 
ami the four peripheral grooves draw dilution air through 
only a fraction of the perforations in the tipping paper. 
Accordingly, wholly apart from the occlusion caused 
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by the smoker's lips, blockage of only a very few of 
Barclay's ventilation perforations would result in-an 
enormous increase in "tar" delivery. 


6. "To what extent did the 
data for each subject 
tested vary? Does the raw 
data for each subject still 
exist? Can it be made 
available to the Commission 
staff?" 


Smokers are not machines, and all smokers' puffs 
vary somewhat from puff to puff. Nonetheless, the Puff 
Parameter Analyzer has tended to show remarkably consis- 
tent results for each given smoker. In particular, 
Barclay's dilution appears to drop substantially on 
every puff. 


All data developed in both the original Philip 
Morris study and the large-scale U.S. Testing studies 
have been retained, and will be made available to the 
Commission upon request. 


7. "What cigarette did each subject 
tested customarily smoke? If they 
smoked a cigarette during the air 
dilution test different from their 
customary cigarette, what impact, 
if any, did this fact have on the 
results? Was each subject tested 
also tested on their customary 
cigarette? If not, why not?" 

The participants in the original Philip Morris 
study were smokers of a variety of cigarettes. 


Source: https://www.industrydocuments~ucsf.edu/docs/z rfiml)00(3 
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Identification of the specific brands will be made avail¬ 
able to the Commission upon request. The customary 
cigarettes of smokers were not included in the original 
Philip Morris dilution study. 

It should be noted that most dilution measure¬ 
ments have been made by having smokers puff unlit cig¬ 
arettes. One reason for this was to minimize any pos¬ 
sible distortion that might occur in a smoker's puffing 
pattern by exposing him to a cigarette with smoke 
characteristics different from those of his customary 
brand. For example, because Barclay delivers many times 
more "tar" than 1 mg. cigarettes such as Carlton or 
Cambridge, it was feared that a Carlton or Cambridge 
smoker might not feel comfortable taking his regular 
puff on a lit cigarette such as Barclay. 

In the large-scale study conducted by U.S. 
Testing, the regular brands of test subjects were in 
accordance with the demographics of the smoking popu¬ 
lation generally. The customary brand of each test 
subject was noted, and every subject was tested with 
his regular brand. As noted above, over 100 of the 
test subjects in the large-scale U.S. Testing study 
were tested with lit as well as unlit cigarettes. The 
measurements on lit cigarettes indicated the same 
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dramatic drop in the dilution of Barclay when smoked 
in the lips. 

II. BROWN & WILLIAMSON'S COTININE EXPERI¬ 
MENT DOES NOT SUPPORT ITS POSITION THAT 
BARCLAY'S "TAR" DELIVERY IS THE SAME 
AS THAT OF OTHER BRANDS MEASURED AT 1 MG. 

"BY FTC METHOD." _ 

Brown & Williamson has been unable to refute 
the overwhelming evidence presented in the dilution 
studies. Instead, B&W relies primarily on the theory 
that valid conclusions about the "tar" deliveries of 
specific cigarette brands can be drawn from an analysis 
of smokers' bodily fluids, in particular, measurement 
of plasma cotinine. 

On its face, this theory is flatly inconsistent 
with the entire philosophy of smoking machine testing 
that has informed the Commission's "tar” and nicotine 
determinations for many years. The Commission has sought 
to measure all cigarettes on a standardized machine, 
with standardized characteristics and smoking parameters, 
to avoid variations and distortions introduced by human 
physiology and individual behavior. The simple change 
in the standardized holding device proposed by Philip 
Morris will close the loophole now being exploited by 
B&W and will restore comparability of results to the 
testing program. 
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' Nevertheless, since the Commission invited com¬ 

ments on B&W's cotinine presentation, we have undertaken 
an analysis of that presentation, with the assistance 
» of three of the most prominent experts in this area 

of research, Dr. Herbert McKennis of the University 
of Miami, Dr. Paul Larson of the Medical College of 
J. Virginia, and Dr. Neal Castagnoli of the University 

of California. These scientists, whose comments are 
submitted herewith as Exhibits 1-3, lead us to conclude 
^ that the experiment advanced by B&W is scientifically 

unsound. 

A.. B&W s Cotinine Experiment Is 
c Scientifically Unsound> _ 

The flaws in Brown & Williamson's presentation - 

^ are numerous and fundamental. 

F- 

i. 

Brown & Williamson's arguments are predicated 
upon an unreasonably simplistic view of nicotine and 
its metabolism. B&W's thesis proceeds from the assump¬ 
tions that (i) "[c]otinine is the first and primary 
metabolic product of nicotine •, m —l (ii) all nicotine 
in smoke is absorbed into the lungs; (iii) exactly 70% 

9/ Submission to the Federal Trade Commission on behalf 
of Brown & Williamson Tobacco Corporation at 35 (October 
23, 1981) (emphasis in original). 
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of that nicotine turns promptly into cotinine; and (iv) 
all cotinine distributes itself evenly throughout the 
body and disappears with a half-life of 30 hours* Each 
and every one of these assumptions is unsupportable 
and flows from a drastic oversimplification of the 
extraordinarily complex and only partly understood in 
vivo metabolism of nicotine. 

First , much has been written in the scientific 
literature about cotinine, and there are substantial 
uncertainties on many issues; but one point on which 
there has always appeared to be consensus is that 
cotinine is not the first metabolic product of nicotine. 

Second , not all nicotine in cigarette smoke 
is absorbed into the lungs. Some smokers inhale more 
deeply or longer than others, which would lead to greater 
absorption. Even for a given smoker, the degree of 
absorption may vary with the nicotine composition of 
the smoke and other factors. 

Third , not all nicotine is metabolised, nor 
is the fraction a constant 70%. Some nicotine is 
excreted directly in the urine, the exact proportion 
depending on a number of biological and physiological 
factors which vary from subject to subject and are not 
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always constant even in a single individual. In par¬ 
ticular, low urine pH will invariably lead to con¬ 
siderably greater nicotine excretion and concomitantly 
lower metabolization. 

Moreover, not all metabolized nicotine turns 
into cotinine. The primary metabolites of nicotine 
are believed to be nicotine I'-N-oxide, 5'- 
hydroxynicotine, isomethylnicotinium ion, and perhaps 
nomicotine. It is generally believed that 5' - 
hydroxynicotine then forms cotinine, as well as nicotine A 
1' (5') -iminium ion and Y -{ 3-pyridyl)-- methylaminobutyric 
acid, the latter of which is believed to reach equilibrium 
with cotinine. Cotinine transforms into a number of 
further metabolites including cotinine methonium ion, 
cotinine N-oxide, hydroxycotinine, and - (3-pyridyl) - - 

oxo-N-methylbutyramide, some of which are metabolized 
further. 


Fourth , B&W's facile assertion that cotinine 
is a "small lipid molecule" and therefore may be assumed 
to distribute itself evenly throughout the body lacks 
scientific demonstration. On the contrary, researchers 
have concluded that nicotine and its metabolites con¬ 
centrate in various proportions in different parts of 
the body. 
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Accordingly, in the real world, the degree of 
formation of cotinine or any other nicotine metabolite 
varies from person to person, and probably varies for 
a given person with dietary, environmental, and physio¬ 
logical factors. In particular, the pharmacokinetics 
of nicotine appear to depend substantially upon dose. 

At high doses of nicotine, a greater proportion is 
excreted in the urine and a lower proportion of cotinine 
is formed. 

Because of the complexity of nicotine metabolism 
and the absence of reliable dose-response information, 
there is serious question among scholars as to whether 
cotinine measurements have any validity for making 
comparisons among different cigarette brands. Even 
if one were to assume that such studies could be con¬ 
ducted, however, the experiment performed by B&W contains 
substantial methodological problems. 

For example, the gas chromatographic methods 
relied upon by Gori are not adequately specific; a number 
of compounds other than cotinine may give a chromatographic 
peak indistinguishable from that of cotinine unless 
mass spectrographic or other techniques are employed 
to discriminate among the compounds. In addition, Gori 1 s 
failure to use an internal standard casts serious doubts 
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on the validity of his results. Moreover, while the 
notion that every test subject serves as his own control 
may make sense in the abstract, it necessarily assumes 
that there are no changes in the diet, environment, 
or stress levels of the subjects. Such assumptions 
are highly questionable and have not been justified. 

In view of the lack of rigor in Gori' s method¬ 
ology, it is not surprising that some bizarre data have 
been generated. Por example, according to Table 4 in 
the Darby and McNamee paper, Gori's test subject No. 

28 had a plasma cotinine level of 223 mg./ml. prior 
to switching from Barclay to Cambridge cigarettes. * 
After smoking 52 Cambridge cigarettes a day for three 
days, his plasma cotinine level dropped to 42 mg./ml. 
Given the 30-hour cotinine half-life assumed by B&W, 
that subject's plasma cotinine level three days after 
switching from Barclay should have been higher than 
42 mg./ml. even if he did no smoking at all. In short, 
B&W s data suggest that smoking Cambridge cigarettes 
removes cotinine from a smoker 1 s blood .A2/ 


10 / It should also be noted that the statistical treat¬ 
ment of Gori's data appears highly dubious. Por no 
apparent reason, the data points for Gori's first panel 
were assumed to fall into a "normal" distribution, and 
the data points for the second panel were assumed to 
fall into a "lognormal" distribution. There was also 

[Footnote continued on following page] 
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For all of these reasons, and the reasons 
elaborated in the attached comments of Drs. McKennis, 
Larson and Castagnoli, B&W's cotinine data are scien¬ 
tifically invalid and unsound. B&W's cotinine experiment 
does not refute the clear evidence of the duplicitous 
operation cf the Barclay filter demonstrated by the 
Philip Morris and U.S. Testing dilution studies, and 
confirmed by other substantial evidence presented to 
the Commission. 

B. The Data Underlying the B&W 

Experiment Confirm the Results 
of the Dilution Studies Showing 
that Barclay’s "Tar" Delivery 
Substantially Exceeds That of 
1 mg. "Tar" Cigarettes by FTC 
Method. _ 

As discussed above, the cotinine experiment 
proffered by Brown & Williamson is without scientific 
value. Even if one were to assume that B&W's data had 
some validity, however, they would not support B&W’s 
claims regarding Barclay. Indeed, the data generated 


tFootnote continued!] 

a huge variation in the data for each brand: Using 
Gori's "standard errors" (we assume Gori meant standard 
deviations), it appears that all of the means overlap 
within two standard deviations, and two or three indi¬ 
vidual standard deviations often exceed the individual 
means. It is extremely unlikely that statistically 
significant conclusions can be drawn from such data. 
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in B&W's experiment actually suggest that Barclay 
delivers substantially higher "tar" than brands, such 
as Cambridge or Carlton, which deliver 1 mg. "tar" by 
FTC method. 

It should be noted that the graphs attached 
to the Darby and McNamee paper submitted by B&W only 
show predicted plasma cotinine levels for Gori's sub¬ 
jects. B&W did not attempt to fit Darby and McNamee's 
model to the actual data obtained by Gori. We have 
done that for them. 

Attached hereto as Exhibits 4-7 are graphs 
applying the Darby and McNamee model to actual data 
obtained by Gori. As these exhibits make clear, there 
is a huge increase in the plasma cotinine levels of 
the subjects' blood when they switch from Cambridge 
or Carlton to Barclay, frequently 100% to 200% or more. 
B&W attempts to explain away this phenomenon by claiming 
that Barclay cigarettes, tested under standard FTC 
machine conditions, have the same "tar” delivery as 
Cambridge or Carlton — 1 mg. — but twice the nicotine 
delivery — 0.2 mg. for Barclay, as compared with 0.1 
mg. for Cambridge and Carlton. On this premise, B&W 
asserts that if Barclay, Cambridge and Carlton in fact 
deliver the same level of "tar,” cotinine analysis of 
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Barclay should indicate twice the nicotine delivery 
of the other brands. 

Brown & Williamson appears to have indulged, 
however, in some convenient rounding. According to 
the Commission's official report of December 15, 1981, 
the nicotine delivery of Barclay under machine smoking 
conditions is 0.15 mg.; the nicotine delivery of 
Cambridge and Carlton under identical machine smoking 
conditions is 0.11 mg. In short, under machine condi¬ 
tions, Barclay does not deliver twice the nicotine of 
Cambridge or Carlton, as B&W has asserted; instead, 
Barclay is at most 36% higher in nicotine. If Barclay 
was in fact the 75% dilution-1 mg. "tar” cigarette B&W 
claims it to be, then forced switching from Cambridge 
or Carlton to Barclay could increase the plasma cotinine 
level by no more than 36%. Gori has demonstrated, 
however, that the increase in plasma cotinine level 
is far greater than that ..11/ 

Because of behavioral and pharmacokinetic factors 
frequently discussed in the literature, if Barclay 


11 / With respect to Now cigarettes, B&W's "rounding" 
may have gone even further. The December 15, 1981 
Commission report lists Now 1 s nicotine delivery by FTC 
method as 0.22 mg., but B&W's papers claim that Now's 
nominal nicotine delivery is 0.1 mg. 
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produces a plasma cotinine level 100 to 200 percent 
higher than that of Cambridge or Carlton — as reflected 
in the data presented by B&W — one can reasonably infer 
that, under equivalent machine smoking conditions, 
Barclay would deliver far more them 200 percent more 
"tar" them Cambridge or Carlton. Gori made the point 
himself in the B&W submission: 


"First, it is necessary to realize 
that smokers vary in their appetite 
or demand for smoke. In this situation 
a low yield cigarette is likely to 
be utilized more completely than high 
yield cigarettes. The analogy is that 
of offering water in pint and gallon 
containers to a group of thirsty people. 
Host pint containers are likely to 
be totally emptied, while many of the 
gallon containers will remain variously 
full. Thus in measuring uptake from 
different cigarettes, one earn expect 
a greater variability of results with 
smokers of high yield cigarettes than 
otherwise. Also, the behavior and 
perhaps the smoke metabolism of smokers 
of high yield cigarettes is most likely 
different from that of low yield cig¬ 
arette smokers. Because of this, the 
relationship of smoke residues in 
smokers of high yield cigarettes does 
not follow a one-to-one proportion, 
when matched to the nominal FTC yield 
of the cigarette smoked. For instance 
a smoker of a 10 milligram cigarette 
can not be expected to have 10 times 
the smoke residues in his system when 
compared to a smoker of a 1 milligram 
cigarette. Based on some available 
fragmentary evidence, he is likely 
to have less than a ten-fold increment, 
and the precise relationship can not 
be predetermined with accuracy at the 
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present state of the art." Letter 
from Gio Batta Gori, D.Sc., MPH to 
Martin London, Esquire, at 4 (October 
22, 1981). 

Significantly, the smokers utilized in the Gori experi¬ 
ment were generally smokers of 1 mg. delivery cigarettes 
such as Carlton and Cambridge. Using Gori's reasoning, 
it is not surprising that when such smokers were forced 
to switch to an 8 mg. cigarette such as Barclay, their 
plasma cotinine levels did not go up eightfold, but 
only a few hundred percent. 

The inescapable conclusion is that B&W's own 
data demonstrate that Barclay- delivers substantially 
more "tar" than other brands ranked by the current FTC 
method at 1 mg. 


CONCLUSION 


The Commission's investigation of Barclay cig¬ 
arettes has been pending since May 1981, and during 
that time extensive evidence has been submitted by most 
of the United States cigarette industry establishing 
the duplicitous character of the bypass filter. The 
large-scale demographic study conducted by U.S. Testing 
proves beyond any doubt that the dilution of Barclay 
cigarettes when smoked in the lips is far less than 
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the dilution of Barclay cigarettes when puffed in a 
smoking machine. No other cigarette experiences any 
substantial drop in dilution. Barclay's dramatic drop 
in dilution necessarily results in a delivery of "tar," 
nicotine, carbon monoxide, and other smoke components 
that is substantially higher than that of other cig¬ 
arettes with similar rankings by current FTC method. 

Brown & Williamson 1 s own cotinine experiment, despite 
the dearth of scientific detail and the apparently 
endemic methodological errors, provides further evidence 
of the duplicitous character of the bypass filter. 

The simple modification to the holding device 
in the Commission's smoking machine recommended by Philip 
Morris last year, and now supported by most of the 
industry, would readily and conveniently close the 
loophole in the Commission's testing procedure being 
exploited on a large scale by Brown & Williamson with 
Barclay, Kool Ultra and Viceroy Ultra Rich Lights. 

To maintain the integrity of the Commission's ■tar" 

■nH nicotine rankings, and to assure consumers a fair 
basis for comparing cigarette brands, we urge that that 
modification be made forthwith. 
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DR. HERBERT McKENNIS. JR. 

Dept, op Pathology. Univ. op Miami Exhibit 1 


13653 SW 127TH Avenue 
Miami, FL 33177 



February 11, 1982 


Hadrian R. Katz, Esquire 
Arnold & Porter 

1200 New Hampshire Avenue, N. W. 

Washington, D. C. 20036 

Dear Mr. Katz: 

You have asked for my comments on a series of 

papers prepared by various authors on behalf of Brown & 

Williamson Tobacco Corporation, namely "Submission to 

the Federal Trade Commission on Behalf of Brown & 

Williamson Tobacco Corporation," a letter of October 22, 

1981 from Dr. Gio Batta Gori of the Franklin Institute 

Policy Analysis Center to Martin London, Esquire, and 

"Use of Cotinine Blood Concentration! as a Detection 

Method of Nicotine Delivery with Cigarette Smoking,” 

by Dr. T. D. Darby and Dr. James E. McNamee of the 

University of South Carolina School of Medicine. In 

particular, you have asked whether the experiment 

described by Brown & Williamson involving measure- 

V 

ments of plasma cotinine levels permits one to .draw 


V There is a certain inherent confusion in the Brown & 
Williamson papers caused by the authors' apparently 
interchangeable use of the words "blood" and "plasma.” 
See for example pages 1, 4, 5, and 6 of the Darby and 

[Footnote continued on following page.] 
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conclusions about the relative smoke (nicotine) deliveries 

■*. 

4 

of particular brands of cigarettes. 

My principal conclusions are two-fold: 

First , in my professional judgment, as one who has 
been doing work in this area for over 20 years, the current 
state of the scientific art simply will not support Brown & 
Williamson's conclusions that plasma (blood) cotinine 
levels can serve alone to measure lung intake of nicotine 
from cigarettes. The process of nicotine metabolism is 
feu: too complex and includes too many only partially 
understood variables to permit meaningful comparisons of 
nicotine absorbed from various cigarette brands. Brown & 
Williamson is able to draw conclusions only by making a 
number of simplifying assumptions — that all nicotine 


[Footnote continued.] McNamee monograph. If we are to 
consider the Gori letter of October 22, 1981 as the prime 
source, we conclude that plasma, would be intended through- 
out. Since samples of whole blood were available when 
obtained from the subjects of the Gori study, it is to be 
regretted that cotinine concentration of whole blood was 
not determined to make comparisons possible. It is well 
known that many substances tend to concentrate in the 
plasma and are carried or bound to plasma protein. Some 
authors (unpublished observations) consider that cotinine 
is bound to blood plasma protein and that this affects the 
long half-life of cotinine. 
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comes from cigarettes, that of all nicotine in smoke that 
is absorbed into the lungs, 70% turns promptly into 
cotinine, and that all cotinine distributes itself 
evenly throughout the body and disappears with a half- 
life, of 30 hours — all of which appear to be unsound 
and unsupported on a general basis. 

Second , while the paucity of experimental data 
and procedural details makes it difficult to comment at 
length upon the specific techniques employed by Gori, 
it appears that his methodology was poor. In particular, 
the failure to control a number of key variables such 
as the urinary pH of test subjects, and the rather 
simplistic manner in which gas-chromatographic analyses 
were conducted, leads me to be suspicious of the data 
generated in Gori's experiment. 

In general, nicotine absorption in a smoker's 
lungs will vary from individual to individual, and 

1 / 

probably in a nonlinear fashion for any given individual. 


*/ I should note that it is partially speculation at this 
point in the development of the science to indicate where 
nicotine that arises in the human body had its source. 

[Footnote continued on following page.] 
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The pH of the smoke and particle size of the intake are 
probably significant determinants of nicotine absorption. 
After the nicotine is absorbed, the timing and extent of 
its conversion to cotinine will also vary from individual 
to individual, and probably nonlinearly for any given 
person. Genetic, nutritional, age, and blood chemical 
factors are all significant in determining the metabolic 
route of the nicotine. In particular, urinary pH is a 
primary determinant of direct nicotine excretion; low 
urinary pH will lead to greater nicotine excretion and 
concomitantly low cotinine formation. 


[Footnote continued.]. Certainly tobacco is one principal 
source* Other possible sources include tomatoes (Dawson, 
Solt, and Christman, Ann. N.7. Acad. Sci., 90, 7, I960) 
peppers, and eggplant. Currently, there are some 400 
species of tomato plants commercially available in" the 
United States, and data on the nicotine content of most 
of these species is very scanty. The same can be said 
about data on a number of other plant sources, and people 
are just beginning to report the presence of cotinine in 
various types of plant material not closely related to 
tomatoes. The possibility of nicotine or cotinine being 
absorbed from sources other than cigarette smoke makes it 
extremely difficult to draw conclusions about cigarettes 
from experiments such as those performed by Brown & 
Williamson. 
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The anonymous author of the Brown & Williamson 
Submission to the FTC states that cotinine is the '" 'first 
and primary" metabolic product of nicotine. That is a 
serious misconception. Soon after my group first 
identified (McKennis, Turnbull, and Bowman, J. Amer. 

Cham. Soc. 79, 6342, 1957) cotinine as a metabolite of 
nicotine, Hucker, Gilette and Brody (Nature, 183, 47, 
1959; J. Pharm. Exp. Therap., 129, 94, 1960) suggested 
that 5' -hydroxynicotine was an intermediate that preceded 
cotinine. Hence, it has been known for many years that 
cotinine itself cannot be the first metabolic product. 

It has also been noted that 5' -hydroxynicotine may be 
in equilibrium with 4-3 -pyridyl-4-methylaminobutyric 
aldehyde. These substances themselves, as well as 
the corresponding methylamino acid, therefore may be 
precursors of cotinine. Later, Murphy (J. Biol. Chem. 
248, 2796, 1973) proposed that nicotine A-l'(5')-iminium 
ion was an intermediate in the series of compounds which 
leads to the formation of cotinine. Since that time, 
numerous other authors have discussed this subject. 
Nicotine metabolism is a very complex process, and the 
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Brown & Williamson papers are unscientific in their 
assertions to the contrary. 

After cotinine is formed in the body, its per¬ 
sistence is likely to vary from individual to individual, 
and nonlinear ly for any given person. Cotin ine may tend 
to bind to proteins, but the degree of binding is likely 
to depend on the presence of other chemicals in the blood. 
Accordingly, rather extensive analyses of relevant 
chemicals in the blood would be necessary before drawing 
any conclusions from cotinine levels. 

So me c ommen t should perhaps be made regarding 
Gori's effort to have each test subject serve as his 
own control. While there is a certain abstract logic 
to that proposition, in practice it would be necessary 
to control diet, urinary pH, urine flow rate, stress, 
and many other factors for the individual test subjects 
to assure that no systematic errors were being built 
into the study. In particular, it is difficult to 
understand Gori's apparently complete indifference to 
the urinary pH of his subjects. As early as 1942, 

Haag and Larson (J. Pharmacol. Exptl. Ther. 76, 235, 
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1942} noted the significance of this variable, and the 
same or similar studies have been repeated in many 
countries of the world. 

Truhaut and DeClercq CComt. Rend. 253, 1956, 

1961) have presented evidence for the mammalian forma¬ 
tion of dihydrometanicotine as a nicotine metabolite. 

We are not at this point aware of any evidence that 
dihydrometanicotine occurs as a result of the metabolism 
of nicotine in human urine, but that would appear to be 
a reasonable hypothesis. Some tobaccos are said to be 
high in metanicotine. 

In sum, cotinine can be metabolized to cotinine 
methonium ion CMcKennis, Turnbull, and Bowman, J. Biol. 

Chem., 238, 719, 1963), and in the dog nicotine is subject 
to methylation of the nitrogen on the pyridine ring with 
the resultant urinary excretion of nicotine isomethonium 
ion. Nicotine metabolism in man frequently tends to 
parallel that in the dog, and therefore same investigation 
should be made into the possible excretion of nicotine 
isomethonium ion in man. Until such questions are answered, 
the methodology employed by Gori simply cannot be con¬ 
sidered sound. 
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A number of the principal problems with the 
Brown & Williamson analysis can be illustrated by a 
detailed examination of Table 1 of the Darby and McNamee 
paper. The table is entitled "Factors Affecting the 
Determination," although it is not clear whether "deter¬ 
mination" refers to the mathematical results which are 
based upon a number of shaky biological assumptions, 
or the determination experimentally of some of the 
factors important to the subject. 

Item 1 in Table 1 is "Sensitivity and accuracy 
of the method used for determination of cotinine blood 
values," and it raises a serious question about the 
experimental laboratory work performed by Gori. There 
is simply no way of knowing in Gori's study whether the 
cotinine peaks in the gas-chromatographic determinations 
represent pure cotinine, or cotinine plus other compounds 
which may be present in the blood. Among the other com¬ 
pounds th at may be, and frequently have been, mistaken 
for cotinine are other metabolites of nicotine. For 
instance, in a paper by Pilotti, Enzel, McKennis, Bowman, 
Dufva, and Holmstedt (Beitr. Tabakforsh. 8,339, 1976), 
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it was noted in three different gas-chromatographic columns 
that allohydroxycotinine f one of the many pyridine 
metabolites of nicotine, appears with the same retention 
time as cotinine. In each instance where one is setting 
up gas-chromatographic determinations of cotinine, 
irrespective of the nominal composition of the column, 
it appears necessary to run numerous controls and 
determine whether or not the cotinine peak from bio¬ 
logical material actually represents pure cotinine. This 
can be handled by use of mass spectrometry, infrared 
spectroscopy, paper chromatography, thin-layer chroma¬ 
tography, or the like. Gori's failure to include such 
controls precludes reliance upon his data. * 

Item 2 of Darby and HcNamee's Table 1, "Cotinine 
biological half-time,” and Item 9, "Conversion half-time 
for nicotine metabolism to cotinine, ” can perhaps be 
discussed together. Brown & Williamson assumes that 
precisely 70% of nicotine is converted to cotinine, 
essentially immediately, and that cotinine then has a 
half-life in the body of 30 hours. These assumptions 
appear to be completely arbitrary, and are inconsistent 
with a number of complications in nicotine metabolism. 
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For example, Feyerabend (Workshop on Nicotine, 
Svenska Tobac. A.B., Stockholm, 1974) reported that 
following pulse injection of nicotine intravenously; over 
a period of 10 minutes, nicotine concentrations in saliva 
rose to a level of approximately 300 nanograms per milli- 
-'■JJuter, while the blood concentrations of nicotine never 
exceeded 25 nanograms per milliliter. As pointed out 
in a paper by Castro, Monji, Ali, Yi, Bowman, and McKennis 
(Eur. J. Biochem. 104, 331, 1980), this excretion of 
nicotine into the saliva leads to the possibility of 
reintroduction of nicotine by way of the gastrointestinal 
tract. Other sources for the reabsorption of nicotine 

V 

including the buccal cavity itself need to be considered. 


2/ In light of the saliva data and related studies, it is 
surprising that Darby and McNamee state (page 4, lines 13 
and 14) that cotinine, being a small lipid molecule, dis~ 
tributes within all tissues in a volume equal to the total 
body water content. Such a sweeping and surprising 
generalization would require considerable experimental 
support. If one is to call cotinine a small lipid molecule — 
and the dictionary will permit this — one could equally 
well call benzene and related compounds small lipid molecules, 
and the latter certainly do not distribute themselves as 
Darby and McNamee suggest. Although there are limited 
amounts of data on the distribution of cotinine in various 
tissues which probably could be improved with modem analyt¬ 
ical methods, the problem seems to lack solution at this 
point. 
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That nicotine can be converted to nicotine 
1' -N-oxide is another factor that must be considered in 
drawing conclusions about nicotine metabolism to cotinine. 

( 

Once nicotine 1' -N-oxide has been formed in man, it can 
undergo a number of different metabolic routes including 
reconvers ion - to nicotine and possibly conversion to 
cotinine N-oxide which has been described as a mammai j an 
metabolite of nicotine by Dagne and Castagnoli (J. Med. 
C h e m ., 15, 840, 1970). It can be noted in passing that if 
cotinine N-oxide is injected into a gas-chromatographic 
. apparatus under conditions resembling those described 

in the Gori study, there will likely be conversion of 
coti n i n e N-oxide to cotinine and this will lead to an 
- abnormally high level of apparent cotinine in plasma. 

This factor appears to have escaped the attention of 
the Brown & Williamson authors. 

i. 

Another source of possible influence of nicotine 
1* -N-oxide may be found in the paper of Kline and Gorrod 
i . (Bur. J.- Drug Metab. and Pharamacokinetics, 51, 1978). 

In Table 1 of that study, it was noted that 8 of the 47 

male subjects excreted (on a weight basis) more nicotine 

I 
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1'-N-oxide than cotinine in the urine during the 24 hours 
after smoking tobacco-containing cigarettes. The same was 
true of at least 5 of the female subjects in that study, 
and in one case, excretion of nicotine 1'-N-oxide was more 
than twice that of cotinine. 

Items 3, - At an d 5 of Darby and McNamee's Table 1, 
"Number of cigarettes smoked per day,” "Variation in daily 
cigarette smoking pattern,” and "Inhalation pattern of the 
individual smokers used in the study," include footnotes 
stating that the items can be minimized or corrected on 
the basis of alveolar carbon monoxide data. That may well 
be true in theory, but it is essentially impossible in 
practice. People have been struggling for at least 20 
years to justify the use of carboxyhemoglobin or alveolar 
carbon monoxide levels to determine those very things. 
Despite many attempts at justification and many attempts 
at verification, this procedure still appears to be shaky. 
It r emain s a fact that being caught in a traffic jam can 
affect carbon monoxide levels as much, or more, than 
cigarette smoking. 
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Item 7 of Darby and McNamee's Table I notes body 
weight and surface area variations among the subjects in the 
experiment. If those facts are known to affect the results, 
as appears likely. Brown & Williamson's papers would appear 
to require some discussion and interpretation in those 
areas. 

Item 8 of Darby and McNamee's Table 1 concerned 
the sex of the subjects. The two groups in the experiment 
directed by Gori included both female and male subjects, 
and Gori noted that the subjects were healthy. Since 
pregnancy is not a disease state, one should note the 
experiments of Kline and Gorrod (Eur. J. Drug Me tab. and 
Pharmacokinetics, 87, 1978} where it was noted that the 
urinary excretion ratio for cotinine to nicotine 
1'-N-oxide in the 24-hour period was 6.56. This figure 
was almost four times that obtained in a control group of 
nonpregnant females. While the pregnant subject group 
was rather small, the published data point to another 
important gap in the Gori data reports. 

All in all, very little has been done in man to 
permit one to assign a general figure for the conversion 


'r 
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of nicotine to cotinine following cigarette smoking. It is 
dangerous to conclude from serum cotinine values that a 
given amount of nicotine has been absorbed through, the 
lungs of a given subject. It is even more dangerous to 
purport to be able to -drav~conclusions from such values 
about the relative performance of d iffer ent brands of 
cigarettes under uniform smoking conditions. The day may 
came that experiments on human subjects such as those- 
performed by Gori will provide useful information about 
specific cigarettes. The current level of science, 
however, does not yet permit this — even in studies 
performed with substantially more care and precision than 
that evidenced by Brown & Williamson. 

Sincerely yours, 

Herbert McKennis , Jr. 
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.Pentahydrate of 2 -(£-aminobenzenesulfonamido)-thiazole sodium salt* 
. . Herbert .McKennis, .Jr*'.A”*;:..... - 

Journal of the American Chemical Society, 63, 631, (1941). 
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♦ _ ****-»-u ~ . * . * - - ***— ♦— - i* _ 


•-'/T Synthesis'*of .a" second isomeric fora of 3, 4 -diaminotetrahydro thiophene. 
.*Sl ’.Glenn.Vi .Kilmerand.Herbert McKennisJr. ‘ : 

^The.Journal of Biological Chemistry, 152 , 103, (1944). 
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. The inhibition of the growth of yeast by thienylalanine^. J mm0 Z _.. „ 

- Vincent du Vigneaud, Herbert McKeimis, Jr., -Sofia Simmonds, Karl Dittmer, 

• and George Bosworth Brown. 

The Journal of Biological Chemistry, 159 , 385, (1945). ' • 

The effect of- amino acids on the microbial growth inhibition produced 
- . by thienylalanine. ' . 

;i ; Karl Dittmer, Glenn Ellis, Herbert McKennis, Jr., and Vincent du Vigneaud. 
* .The Journal of Biological Chemistry, 164 , 761, (1946). 


. The synthesis of homodesthiobiotin and related compounds. 

- Herbert McKennis, Jr., and Vincent du Vigneaud. 

Y - Journal of the American Chemical Society, 68 , 832, (1946). 

( 

• The growth-promoting activity of cholesterol and related compounds in 
.black carpet beetle larvae.- 
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t 
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Journal of the American Chemical Society, j39^ 2565, (1947). 


The formation of cholesterol from ^-cholesteryl methyl ether. 
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The Journal of Biological Chemistry, 172 , 313, (1948). 
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Journal of the American Chemical Society, 70, 1620, (1948). 
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C Journal of the American Chemical Society, 74,5489, (1952). _ 
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Herbert McKennis, Jr. and Edward R. Bowman. 

The Virginia Journal of Science, .8, 314,* (1957). 

. Manometric determinations of hydrazine and hydrazides. 
Herbert McKennis, Jr. and-J. H.'Weatherby. 

The Virginia Journal of Science, 8, 348, (1957). 


Metabolism of r-O-pyridyD-Y-oxobutyric acid. 

. Lennox R„-Turnbull, Edward.R. Bowman and Herbert McKennis, Jr. 
Federation Proceedings, 17, 325, (1958). 


• Hydrolysis of acetylisoniazid in vivo . 

Allan S. Yard and Herbert McKennis, Jr. 
Federation Proceedings 17, 421, (1958). • - • 


. Y-(3-Pyridyl)-Y-methylaminobutyric acid as a urinary metabolite of 
nicotine. 

ierbert McKennis, Jr., Lennox B. Turnbull, and Edward R. Bowman. 
Journal of the American Chemical Society, 7£, 6342, (1957). 
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il. Metabolism of lactic acid and glycerol in~ C^- 1 *-glyceryl lactopalmitate. 
Herbert McKennis, Jr., L. B. Turnbull, H. B.Haag and P. S. Larson. 
Proceedings of the Society for Experimental Biology and Medicine, 97 
498, (1958). . ’“ , ‘ 


r2. Metabolites of nicotine and a synthesis of nomicotine. 

. Herbert McKennis, Jr., Lennox B. Turnbull, .Harvey N. Wingfield, Jr. 
and Lovell"J..Dewey. . 

Journal of.the American Chemical Society, 80, 1634, (1958). 


• 3. Metabolism of nicotine to (+)-Y-(3-pyridyl)-y-methylaminobutyric acid. 
Herbert McKennis, Jr., Lennox B. Turnbull and Edward R. Bowman. 

Journal of the American Chemical Society, 80 , 6597, (1958). 

( 

‘4. A constant-rate infusion apparatus. 

Quentin S. McKennis, Edward R. Bowman and Herbert-McKennis, Jr. 
Toxicology and Applied Pharmacology,-1, ol, 11959;. 

( . ' 

•5. Meso and dl-2,3-diaminosu0cinic acids. - 

Herbert McKennis, Jr. and Allan S. Yard. 

- Journal of Organic Chemistry, 23, 980, (1958).. 


f> The role of cotinine in nicotine metabolism. 

H. McKennis, Jr., L. B. Turnbull and E. R* Bowman. 

Abstracts of Communications, IV. International Congress of Biochemistry, 
Austria, Sept. 1-6, 1958, p. 79. 


• Oxidation of cotinine in vivo . 

Edward R. Bowman, Lennox £. Turnbull and Herbert McKennis, Jr. 
Federation Proceedings, 18, 371, (1959). 


•8. Demethylation of cotinine in vivo . 

*■ Herbert McKennis, Jr., Lennox B. Turnbull, Edward R. Bowman, and 
Einosuke Wada. 

Journal of the American Chemical Society, 81, 3951, (1959). 


•9. Acetylation of hydrazine and the formation of 1,2-diacetylhydrazine 
in vivo . 

neroert McKennis, Jr., Allan S. Yard, Jesse K. Weatherby and 
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The Journal of Pharmacology and Experimental Theraoeutics, 126, 109, 
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SO, .Metabolism of nicotine in the human and excretion of pyridine 
compounds by smokers, 

Edward R. Bowman, Lennox 3. Turnbull, and Herbert McXennis, Jr. 
The Journal of Pharmacology and Exoerimental Therapeutics, 127 , 
32 (1959). . . 


51, On the congeners of whiskey. 

Herbert McKennis, Jr, and Harvey 3. Haag.’ 

Journal of the American Geriatrics Society, 7, 848 (1959). 


52. Depressor effects arising from (-)-cotinine. 

Joseph F. Borzelleca, Edward R. Bowman, and Herbert McKennis, Jr. 
The Pharmacologist, 2, 72 (1960). 


The excretion and metabolism of nicotine. ' 

Herbert McKennis, Jr. 

Annals of the New York Academy of Sciences, 90, 36 (I960).' 


The isolation and structure of a ketoamide formed in the 
metabolism of nicotine. 

Herbert McKennis, .Jr,, Edward R. Bowman, and Lennox B. Turnbull. 
Journal of the American Chemical Society, 82, 3974 (1960). 


55. Methylation in the metabolism of (-)-nicotine. 

Lennox B. Turnbull, Edward R. Bowman, and Herbert McKennis, Jr, 
Federation Proceedings, 19, 268 (1960). 


56. L-f-GLutamylhydrazine and the metabolism of hydrazine. 

Herbert McKennis, Jr., Allan S. Yard, Elizabeth J. Adair, and 
J. H. Weatherby. 

The Journal of Pharmacology and Experimental Therapeutics, 131 , 
152 (1961). 


57. Demethylation in the metabolism of (-.)-nicotine in vivo . 

Herbert McKennis, Jr., Einosuke Wada, Edward R. Eowman, and 
Lennox 3. Turnbull. 

Nature, 190, 910 (1961), 


58. Norcotinine (Desmethylcotinine) as a urinary metabolite of 
nornicotine. 

Einosuke Wada, Edward R. Bowman, Lennox B. Turnbull, and 
Herbert McKennis, Jr. 

Journal of Medicinal and Pharmaceutical Chemistry, _4, 21 (1961), 
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The isolation cf 3-pyridylacetic acid, a urinary necabolite 
cf (-)-cctinine. 

Edward E. Bowman, Lennox B. Turnbull, and Herbert McKennis, Jr. 
Abstracts of Papers, 14,th Tobacco Chemists' Research Conference, 
Oct. 13-14, I960, Winston-Salem, Ilorth Carolina. 


60. Oxidation of nicotine-C 1 ** and nicotine-methyl-C 14 in vivo . 
Lennox B. Turnbull, Einosuke VJada, Edward R. Bowman, and 
.Herbert McKennis, Jr. • 

Federation Proceedings, 2£, 172 (1961). 


61. Inhibition by thyroxine of Y-aainobutyrate-a-ketogluta^ate 
transaminase. 

Antonio Horvath, Fernando Orrego, and Herbert McKennis, Jr. 
Federation’Proceedings, 2£, S (1961). 


62. Factors controlling the metabolism of Y-aminobutyric acid. 
Antonio Horvath, Fernando Orrego, and Herbert McKennis, Jr. 
The Journal of Pharmacology and Experimental Therapeutics, 
134, 222 (1961). 


63. Mammalian degradation of (-)-nicotine to 3-pyridylacetic acid 
and other compounds. 

Herbert McKennis, Jr., Edward R. Bowman, and Lennox B. Turnbull. 
Proceedings of the Society for Experimental Biology and Medicine, 
107, 145 (1961). 


64. Selective toxicity. (Book review). 
Herbert‘McKennis, Jr. 

Revista Medica de Chile, 88, 864 (1960). 


66. Los oxoesteroides, el uso de hidrazidos fendlicos para su 
deteccidn, caracterizacidn y medicidn. (Book review). 
Herbert McKennis, Jr. 

Revista Medica de Chile, 88, 626 (1960). 


66. Metabolism of nicotine in the human. 

Edward R. Bowman, Lennox B. Turnbull, and Herbert McKennis, Jr. 
The Virginia Journal of Science, 9, 438 (19S8). 


67. Metabolism of (-)-cotinine in the rat. 

Sorell L. Schwartz, Edward R. Bowman, and Herbert McKennis, Jr. 
.The Virginia Journal of Science, 12 , 196 (1961). 
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65. Segregation of (-)-cotinine in the human. 

Herbert KcKennis, Jr. and Edward R. Bowman. 

Abstracts of•Communications, V, International Congress of 
Biochemistry, Moscow, August 10-16, 1961, p. 393. 


69. Aspects of the metabolism of isoniazid and acetylisoniazid 
in the human and the dog. 

Allan S. Yard and Herbert McKennis, Jr. 

Journal of Medicinal and Pharmaceutical Chemistry, S t 196 (1962). 


70. Demethylatiori in the metabolism of (-)-nicotine. 

Herbert McKennis, Jr., Lennox B. Turnbull, Sorell L. Schwartz, 
Einosuke Tamaki, and Edward R. Bowman. 

' The Journal of Biological Chemistry, 237 , S41 (1962). 


71. Inhibition of the catabolism of aspartic-4-C 14 acid by 
thyroxine in vivo . 

< Antonio Horvath and Herbert McKennis, Jr. 

Enzymologia, 24, 91 (1962). 


Studies on the metabolism of (-)-cotinine in the human. 
Edward R. Bowman and Herbert McKennis, Jr. 

The Journal of Pharmacology and Experimental Therapeutics, 
13S, 306 (1962). 


73. Metabolism of (-)-c'otinine to a keto acid. 

Sorell L. Schwartz and Herbert McKennis, Jr. 
Federation Proceedings, 21, 183 (1962). 



74. The excretion and metabolism of triethylene glycol. 

Herbert McKennis, Jr., Robert A. Turner, Lennox B. Turnbull, 
and Edward R. Bowman. 

W.- W. Muelder, M. P. Neidhardt, and Carl L. Hake. 

Richard Henderson, Herbert G. Kadaeu, and Samuel Spencer. 
Toxicology and Applied Pharmacology, *r, 411 (1962). 

75. Studies on the respiratory and cardiovascular effects of 
(-)-cotinine. 

Joseph r. Borzelleca, Edward R. Bowman, and Herbert KcKennis, Jr. 
The Journal of Pharmacology and Experimental Therapeutics, 137 , 
313 (1962). 


76. Routes in the mammalian metabolism of (-)-nicotine to 
3-pyridylacetic acid. 

Sorell L. Schwartz, Edward R. Bowman, and Herbert McKennis, Jr. 
Abstracts of Papers, 16th Tobacco Chemists' Research Conference, 
Sept. 2S-23, 1362, Richmond, Virginia, p. 7. 
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77. Studies on tiie metabolic Tate of 3-acetylpyricine. 

Lennox 2. Turnbull, Edward R. 3owman, and' Herbert McKennis, Jr. 
Abstracts of Papers, 16th Tobacco Chemists' Research Conference, 
Sept. 26-28, 1952, Richmond, Virginia, p. 6. 


78. Acetylhydrazine as an intermediate in the metabolism of 
aroylhydrazines. 

Lennox 3. Turnbull, Allan S. Yard, and Herbert McKennis, Jr. 
Journal of Medicinal and Pharmaceutical Chemistry, S, 1327 (1952). 


79. N^methylation of nicotine and cotinine in vivo . 

Herbert McKennis, Jr., Lennox 3. TurnbuXT, and Edward R. Bowman. 
The Journal of Biological Chemistry, 238, 719 (1963). 


80. The synthesis of hydroxycotinine and studies on-its structure. 
Herbert McKennis, Jr., Lennox 3. Turnbull, Edward R. Bowman, 
and Einosuke Tamaki. 

( Journal of Organic Chemistry, 28, 383 (1963). 


' 81. The corrected structure of a ketoamide arising from the 

metabolism of (-)-nicotine. 

Herbert McKennis, Jr., Edward R. Bowman, Lennox B. Turnbull, 
< and Sorell L. Schwartz. 

Journal of the American Chemical Society, 84, 4598 .(1962). 


82. (-)-Cotinine. 

Edward R. Bowman and Herbert McKennis, Jr. 
<■ Biochemical Preparations, 1£, 36 (1963). 


83. Studies on the degradation of the pyrrolidine ring of (-)-nicotine 
in vivo .*' 

rormation of Y-O-pyridyD-r-oxobutyric acid. 

Sorell L. Schwartz and Herbert McKennis, Jr. 

The Journal of Biological Chemistry, 238, 1807 (1963). 


84. Conjugate formation in.the metabolism of 3-acetylpyridine. 

Lennox 3. Turnbull, Edward R. Bowman, and Herbert McKennis, Jr. 
Abstracts of Papers, 17th Tobacco Chemists' Research Conference, 
Sept. 22-25, 1963, Montreal, Quebec, p. 11. 


85. Metabolic release of methyl groups from a series of 
N-methylpyridinium compounds. 

Herbert McKennis, Jr., Edward R. Bowman, Antonio Horvath, 
and John P. Bederka, Jr. 

Nature, 202, 699 (1964). 
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86. Mammalian degradation of (-)-deroethylcotinine. 
Sorell L. Schwartz and Herbert McKennis, Jr. 
Nature, 202, 594 (1964). 


87. Disposition and fate of (-)-cotinine-H 3 in the mouse.. . 
Edward R. Bowman, Eskil Hauisson, Lennox B. Turnbull, 
Herbert McKennis, Jr., and Carl SchmiterlOw. 

The Journal of Pharmacology and Experimental Therapeutics, 
143, 301 (1964). 


88. Additional routes in the metabolism of 3-acetylpyridine. 

Herbert McKennis, Jr., Lennox B. Turnbull, and Edward R. Bowman. 
The Journal of Biological Chemistry, 239 , 1215 (1964). 


89. The metabolic formation of ¥-(3-pyridyl)-Y-hydroxybutyric 
acid and its possible intermediary role in-the mammalian 
metabolism of nicotine* 

Herbert McKennis, Jr., Lennox B. Turnbull', Sorell L. Schwartz, 
Einosuke Tamaki, and Edward R. Bowman. 

The Journal of Biological Chemistry, 239, 3981 (1964). 


90. Alternate routes in the metabolic degradation of the pyrrolidine 
ring.of nicotine. 

Herbert McKennis, Jr., Sorell L. Schwartz, and Edward R. Bowman. 
The Journal of Biological Chemistry, 239 , 3990 (1964). 


91* Effect of cotinine and other nicotine metabolites in vitro 
on duodenum and ileum segments.* 

X. S. .Kim, Joseph F. Borzelleca, Edward R. Bowman, and 
Herbert McKennis, Jr. 

Federation Proceedings, 23, 330 (1964). 


92. Metabolism cf 3-acetylpyridine to an analog of mandelic acid. 
.Lennox B. Turnbull, C. N. Lukhard, and Herbert McKennis, Jr. 
Toxicology and Applied Pharmacology, 6, 362 (1964). 


93. Disposition and fate of nicotine in animals. , 

Herbert McKennis, Jr. 

Tobacco Alkaloids and Related Compounds, U. S. Von Euler, 
editor, Pergamon Press, Oxford, 196S, p. 53. 


94. Viewpoints on the study of drug toxicity. (Book review) 
Herbert McKennis, Jr. 

American Journal of Pharmaceutical Education, 28, 469 (1964). 
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95. Urinary excretion cf conjugate forms of i-C 3-pyridyl )etr.anol after admini¬ 
stration cf S-acetyipyridine. 

Herbert McKennis, Jr., Lennox B. Turnbull, Edvard R. Bowman, and C. Norman 
Lukhard. 

The Journal of Biological Chemistry, 241, 1878 (1966). 

. 96. The struct u re of di brom oticoninc, a brcnunation prod u ct of nicotine. 

H erb e r t McKermis, Jr., Edvard R. Bowman, L. D. Quin,'and R. C. Denney 
•- Abstracts of Papers, IS 2nd Meeting, American Chemical Society, New York, N. Y., 
September 12-16, 1966. 

( 

97. Studies-, on the synthesis and metabolism of 4-( 3-pyrldyl) -4-methyTaminobutyric 
acid—4— C. * 

Paolo L. Morselli, Edvard R. Bowman, Helen H. Ong, and H er bert McKennis, Jr. 
Virginia Journal of Science, 17, 345 (1966). . ^ 

' 98. The fate and distribution of 1-(3 -pyridyl) ethanol methiodide in rela tion 
to the toxicity of 1-(3-pyridyl)ethanol and 3-acetylpyridine. 

John P. Bederka, Jr., Eskil Hans son, Edvard R. Bowman, and Herbert McKennis, Jr. 
Biochemical Pharmacology, 16, 1 (1967). 

i 

. 99. Pharmacological action and intermediary role of 5-(3-pyrddyI)tetrahydrofurarvone-2 
( Edvard R. Bowman,- Pavol Hrdina, and Herbert McKermis, Jr. 

Federation Proceedings, 26_, 616 (1967). 

. .100. Studies on the separation of acidic metabolites of nicotine by gas chrorratography. 

Herbert McKermis, Jr., Edvard R. Bowman, and Mohammad Saeed Dar. 

( Virginia. Journal of Science, 18, 13 (1967). - -- 

101. Metabolism of (±)-cotinine-2-^C in "the rat. _ 

Paolo L. Morselli, Helen H. Ong, Edward R. Bovnan, and Herbert McKennis, Jr. 
Journal of Medicinal Chemistry, 10, 1033 (1967). 

( 102. Methylandne metabolism in normal and MAO - inhibitor-treated rats. 

Paolo L. Morselli, Edward R. Bovnan, and Herbert McKennis, Jr. 

The Pharmacologist, 9_, 228 (1967). 

103. Perrta£lurpp ro% imylation in the determination of nicotine. 

Herbert McKennis, Jr., S. C. Srivastave, and Edward R. Bowman. 

Virginia Journal of Science, 18 , 200 1 (1967). 

104. Effects of seme nicotine metabolites and related compounds on isolated 
smooth muscle. 

K. S. Kim, Joseph F. Borzelleca, Edward R. Bowman, and H er be r t McKennis, Jr. 

The Journal of Pharmacology and Experimental Therapeutics, 161, 59 (1968). 

105. Application of the Pinner-Etard reaction to studies on nicotine metabolism. 

E. R. Bowman, S. C. Srivastava, and H. McKermis, Jr. 

Abstracts of Papers, 22nd Tobacco Chemists Research Conference, October 17-19, 
1968, Richmond, Virginia, p. 23. 

-v 106. Studies on the possible role of methylurea in the metabolism of nicotine. 

• M. S. Dar, P. L. Morselli, E. R. Bowman, and H:. McKennis, Jr. 

Abstracts of Papers, 22nd Tobacco CiBnists Research Conference, October 
17-19’, 1968, Richmond, Virginia, p. 23. . " 
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Salih’s Fharracclogy (a beck review) 

Herbert McKennis, Jr. 

American Journal of Pharmaceutical Education, 33^ 234 (196=). 

•108. The intermediary role of methylurea in the metabolism of methylamine. 

• - M. Saeed Dar, Edward R. Bownan, and Herbert MdKennis, Jr. 

Medical College of Virginia, Richmond, Virginia 
' Federation Proceedings 28_, 545 (1968. 

109. Metabolic conversion of betahistine to 2-pyridylacetic acid in the rabbit. 
Faye J. Bowman, Edward R. Bowman, and Herbert McKennis, Jr. 

The Pharmacologist, 12(2) , 1970. 

110. Urinary excretion of a carboxylic acid following administration of terrazole, 

3-trichloramethyl-5-ethoxy-l, 2,4-thiadiazole. ! - 

• Edward R. Bowman, M. S. Dar, and Herbert McKennis, Jr. 

Virginia Journal'of Science, 21, 143 (1970). 

All. Studies on the oxidative degradation of betahistine (Serb) in the rabbit. 
Faye J. Bowian, Edward R. Bowman, and Herbert McKennis, Jr. 

. Virginia Journal of Science, 21, 143 (1970). 

112. Methylandne and methyl urea — Their metabolic interrelationships. 

M. S. Dar 

Virginia Journal of Science, 21, 144 (1970). 

113. On the vasodilator effect of betahistine (Sere) and.related substances in 

the perfused -foreleg of the dog. • - 

H. Kbnzett, and R. Best. __ 

Virginia Journal of Science, 21, 146 (1970). 

% * *■“■■** 

l * f t • 

114.. Further studies on the Pinner-Etard reaction as related to the metabolism 
of nipotine. 

bfargaret M. Rich, Roger H. Meacham, Jr., Eduard R. Bowman, and Herbert 
' McKemis, Jr. 

Virginia Journal of Science, 21, 147 (1970). 

i » » 

115. Metabolic degradation of dihydrcmetanicotine in the rat. 

Roger H. Meacham, Jr., Edward R. Bowman and Herbert McKennis, Jr. 

Abstracts of Papers, 24th Tobacco Chemists Research Conference, 

Montreal, Canada, October 28-30, 1970, p. 18. 

,116. - Betahistine, its metabolites, and vascular responses in the forelimb 
of Idle dog. 

Heribert Koncertt, Robert S. Bost, Faye J. Bowman, Edward R. Bowman, 
and Herbert McKennis, Jr. 

The Journal of Pharmacology and Experimental Therapeutics, 178(1), 

122-129, 1971. 

117. Pharmacological action and* intermediary role of 5-(3-pyridyl)tetrahydro- 
furanone-2, 

Edward R. Bowman, .Pavol Hrdina, and Herbert McKennis, Jr. 

Federation Proceedings 26_, 616 (1967). 
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119. 


Synthesis of nicotine metabolites from bromirated derivatives cf nicotine. 
Herbert McKennis, Jr., Edward R. Bownan, Lennox B. Turnbull, and 
Sorell L. Schwartz. 

. Proceedings, Ninth Latin American Chemical Congress, San Juan, Puerto Rico, 
August 1-8, 1965, p. 102. • 1 

'14 ' ’ 

Metabolism of Sere- C-methyl in the rabbit. 

Faye J. Bownan, Edvard R. Bowman, and Herbert McKennis, Jr. 

Federation Proceedings, 30 , 336 (1971). 


120. Metabolites of Sere and int eract ion of Sere with antihistamines. 

Herbert McKennis, Jr. 

Acta Cto-Iaryngoiogica, Supplement 30S, p. 22-28 (1972).— 

121. Additional routes in the metabolisn of nicotine to 3 -pyridylacetate. 

R. H. .Meacham, Jr., E. R. Bowman, and H. McKennis, Jr. 

Virginia Journal of Science, 22,. 133 (1971). 

122. Peripheral vascular effects of dihydrcriwtanicotine. 

Robert G. Bosrt tod Herbert McKennis, Jr. 

Abstracts of Papers, Society far Experimental Biology and Medi c i n e, 

Southeastern Section, University of Miami, Coral Gables, Florida, 

January 12, 1972, p. 6. 

* W ^ ' 

123. Additional routes in the metabolism of nicotine to 3-pyridylacetate. 

Roger H. Meacham, Jr., Edward R. Sovran, and Herbert McKennis, Jr. 

The Journal of Biological Chemistry,- 247, 902-908 (1972). 

3L24. .Possible alternate routes in the metabolism of betahistine (Sere) in 

the rabbit. ' 

Edward R. Bownan, Faye J. Bownan, and Herbert McKennis, Jr. 

.Abstracts of Volunteer Papers, Fifth International Congress on Pharmacology, 

San Francisco, California, July 23-28, 1972, p. 27. 

. * 

125. Possible role of'nicotine iscorethonim ion in physiological response to nicotine. 
Robert G. Bost and Herbert McKennis, Jr. 

. *• ' Federation P ro ceed ings,- 31, 541 (1972). * 

* * * 

126. ■ Possible 'alternate routes in the metabolism of betahistine in the rabbit. 

Faye J. Bownan, Edvard R. Bownan, and Herbert McKennis, Jr. 

Proceedings of the Society far Experimental Biology and Medicine, 140, 

13.85-1388 (1972). 

127. Isomers of metanicotine and the Pinner-Etard reaction. 

C. T. Sprouse, R. H. Meacham, Jr., E. R. Bow man, a nd H. McKennis, Jr. 

Abstracts of Papers, Information Bulletin, CORESTA/TCRC Joint Conference, 
Williamsburg, Virginia, October 22-28, 1972, p. 32. 

128. Pyndyl aci ds from the manmalian metabolism of trans- me ^ni , 

Roger H-. Meacham, Jr., C. T. Sprouse, Edward R. Bownan, and He r b e rt McKennis, Jr. 
Federation Proceedings, 32, 511 (1973). 

29- Adrenergic activity of 3- ( 2-methylaminoethy 1)pyridine. 

Robert G. Bost, Raymond S. L. Chang, C. T. Sprouse, Edward R. Bowman,* and 
Herbert McKennis, Jr. 

Federation Proceedings, 32, 70S C1973). 
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.130.N-3-Pyridylacetylglycine as a ^Nicotine Metabolite. Edward R. Bownan,- 
• ... Raymond S. L. Chang, C. T. Sprouse, and Herbert McKennis, Jr. Abstracts. 

"• of Papers, 27th Tobacco Chemists' Research Conference, Winston-Salem, - '•"* 

> .North Carolina, October 3-5,J973,‘p. 32..;^ : V 

. .-.'.^131... Structure of Dibromoticonine^ a Bromiha tion"Product of Nicotine. Herbert 
. V McKennis, Jr., Edward R. Bowman, Louis 0. Quin'and Ronald C. Oenny. * . 

*r~- Zy~-s! J° urrw ^ of- the Chemical Society, Perkin Transactions i, 2046-2049 (1973). 

'*,*■* ‘ * * * ..•**■*• • -* . *. r* *-■. v 

*.132. Effects of Isomers of Metanicotine on Smooth Muscle. Herbert McKennis, 

‘ Jr., Raymond S. L. Chang, Edward R. Bowman and Kendall.L. Wilson, Jr. 

.- V". ^Federation Proceedings 33, 470 (1974). . 

133. Synthesis of Trans- 4-(3-Pyridyl -3-Butenoic Acid, A Metanicotine Meta bo- 
. ' lite. C. T. Sprouse and Herbert McKennis, Jr., Virg. J. Sci. 24, 220 (1973). 

* .. / . * , : * ; • ‘ • • I - - 

( / 134. . Effects of Isomers of metanicotine on smooth muscle. Herbert McKennis, 

Jr., Raymond S. L. Chang, Edward R. Bowman and Kendall L. Wilson, Jr. 

- Federation Proceedings, 33, 470, 1974.. 

• J35. • Effects of 3-pyridylacetlc acid and its glycine conjugate on free fatty 
^ • - acids- in .rabbi t epididymal fat pads.. Faye J. Bowman, E. R. Bowman and 

*’ . ZJ Herbert McKennis, Jr., IRCS Journal of Medical. Science: Biochemistry; 
Metabolism'and Nutrition; Pharmacology, 3 , 65, 1975.* . 

•• -...'i■; r 

136. w Nicotine-like actions"of^cj^fmetanicotine~and trans- metanicotine. Kendall 
•' *v. . L. Wilson, Jr., Raymond S. L. Chang, Edward R. Bowman and Herbert McKennis, 

,* Jr. Journal of Pharmacology "and Experimental Therapeutics, 196, 685-696, 

. 1976, . ; . . 

... ' ]4 

- " 137. Studies on the distribution and excretion of nicotine isomethonium- C- 

methyl ion in the mouse. Herbert McKennis, Jr., Eskil Hansson, John P. 
Bederka, Jr/, Edward R. Bowman and C. S. Schmiterlow. Abstracts of 
Papers, 29th Tobacco Chemists’ Research Conference, College Park, 

Maryland, October 8-10, 1975. 

138. Role of pyridine-N-methylation in the urinary elimination of nicotine 

and its metabolites. H. McKennis, Jr., J. P. Bederka, Jr., E. R. Bowman, 

F. J. Bowman, C. 6. Schmiterlfiw and E. Hanssorf. Abstracts of Papers, 
r - • 27th Southeast-31 st Southwest Meeting, American Chemical Society, . . 

:Memphis, Tenn.; October 29-31, 1975. 


139. Experimental considerations of some alternate routes in the mammalian 
metabolism of nicotine. Herbert McKennis^Jr. Beitrage zur Tobakforschung, 
8,339-349(1976). 

140. Studies on the identification of tobacco alkaloids, their mammalian 
metabolites and related compounds by gas chromatography-mass spectroscopy. 
Ake Pilotti, Curt R. Enzell, Herbert McKennis, Jr., Edvard R. Bowman 

' Eva Oufva, and Bo Holmstedt. Beitrage zur Tobakforschung, 8 288-289 (1976). 
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141. Interrelationship between the metabolism of (S)-cotinine-N-oxide 

and (S)-cotinine. J. Nark Yi, C. T. Sprouse, Edward R. Bowman, 
and Herbert McKennis, Jr,, Drug Metabolism and Disposition. 5:355, 
1977. ~ 

142. Participation of pyridine-N-oxides in the metabolism in nicotine, 

in vivo - a preliminary study. Abstracts of Papers. Herbert 
flekennis, Jr., Edward R. Bowman, J. Mark YI, and C. T. Sprouse, 
Second International Symposium on the Biological Oxidation of 
Nitrogen In Organic Molecules, University of London, London, Eng- . 
land, September 19 - 23, 1977, p. 25. - 

143. Conjugates of 3-pyridylacetic acid and its N-oxide in relationship 
to the metabolism of nicotine. Herbert McKennis, Jr. and Edward R. 
Bowman. Abstract of Paper presented at the 1977 Annual Meeting of 
the Southeastern Section of The Society for Experimental Biology 
and Medicine, October 28 - 29, 1977, University of Florida. 

144. Synthesis and properties of 2- and 6-awlnonicotine. J. Mark Yi, 

J. S. McKennis, Edward R. Bowman, and Herbert McKennis, Jr., The 
Virginia Journal of Science, 28:85, 1977. 

145. Participation of pyridine-N-oxides In the metabolism of nicotine 
in vivo - a preliminary study. Herbert McKennis, Jr., Edward R. 
BoWoan, J. Mark Yi, and C. T. Sprouse. "Biological oxidation of 
nitrogen", Oxford, England, 1978, p. 163, John N. Sorrod , ed. 

146. Racemizatlon and resolution of nicotine and related compounds. 
Herbert McKennis, Jr. and Edward R. Bowman. Abstract of Paper. 
Proceedings of 32nd Tobacco Chemists' Research Conference, 

Montreal, Canada, October 30 - November 1, 1978, p. 34. 

147. Metabolic relationships between cotinine and 4-(3-pyridyl)-4- 
methylaminobutyrfc acid. Herbert McKennis, Jr., Edward R. Bowman, 
and Richard M. Lane, Federation Proceedings, 38:584 (1979). 

148. Automated radioinmunoassay of nicotine. A. Castro, N. Monji, 

H. Malkus, W. Eisenhart, H. McKennis, Jr., and E. R. Bowman, 

• Cllnica Chemica Acta, '95:473,-1979. 
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Virginia Commonwealth University 

Medical College of Virginia 


Exhibit 2 


February 2, 1982 


Hadrian R. Katz, Esquire 
Arnold & Porter 

1200 New Hampshire Avenue, N.W. 

Washington, 0. C. 20036 

Dear Nr. Katz: 

As you requested, I have reviewed the October 22, 1981, 
letter fromHk«~~G1o Batta Gorl of the Franklin Institute Policy 
Analysis Center, and the monograph by Ors. T. 0. Darby and 
James ,E. McNamee of the University of South Carolina School of 
Medicine entitled, "Use of Cotlnlne Blood Concentration As A 
Detection Method of Nicotine Delivery With Cigarette Smoking.” 
The study conducted by Dr. Gorl and additionally Interpreted 
by Drs. Darby and McNamee purports to draw conclusions about 
the nicotine delivery of cigarettes based on measurements of 
the cotlnlne level In a smoker’s plasma at periods of time after 
switching to the cigarette brand. In question. These papers 
present some rather novel and creative reasoning, but too often 
rest upon assumptions that do not appear to be supported by 
-either the experimental data obtained In the study, or by 
previous scholarship. Some of the unresolved problems and 
questions, as I see them, follow: 

Available data support the view that Increases in nicotine 
dose will result In Increases In production of its metabolite 
cotlnine with resultant increases in plasma concentration of 
cotlnlne. But, the relationship between the two increases is 
not likely to be simple and further data are needed before 
confident interpretations can be made. Some reasons for this 
follow: 

1. It has' been shown that increase in nicotine dosage 
results in an Increase in the urinary excretion of 
unchanged nicotine (1,2) as well as in the per cent 

of the dose excreted (1). Per cent Increase is linear 
with dose in the dog (1) but predictive information Is 
needed for man. 

2. The level of urinary excretion of cotlnine has been 
judged by some investigators to be a measure of degree 
of nicotine exposure (3,4). Interrelationship data 
between excreted cotlnine and plasma levels are needed 
since plasma cotinine unlike excreted cotinine remains 
susceptible to biotransformation. 


MCV Station • Richmond, Virginia 23308 
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3. Cotinlne undergoes biotransformation and the rate of 
this may Increase with Increasing concentration of 
cotinlne In the body, but data as to degree are lacking, 
thus further complicating the use of plasma cotinlne as 
a measure of nicotine dosage. 

Studies have also been Interpreted to show that smokers tend 
to self-tltrate their nicotine dosage when switching from high-to- 
low and vice-versa nicotine delivery cigarettes (6,7). This factor 
is recognized by Dr. Gori, but the evidence for It Is dismissed as 
"fragmentary," ... "and the precise relationship can not be 
predetermined at the present state of the art," and a prediction 
Is offered that "a direct comparison of smokers of high and low 
yield cigarettes would probably require a Targe number of subjects 
In order to reach statistical significance, and it Is likely to be 
difficult to inter^rt^unless differences between cigarettes were 
very high." (See Page 4 of Dr. Gori's report.) 

None-the-less, to hopefully circumvent the above problem. 

Study B was designed to Include only subjects who customarily smoked 
cigarettes of 0.1 mg (sic) nominal nicotine delivery for the 
comparative change In plasma cotinlne levels on switching to the 
Barclay 0.2 mg (sic) nominal nicotine delivery cigarettes. Let it 
be noted that this is still a two-fold difference and in the study 
referenced (6) above the problem became evident between cigarettes 
with a maximum three-fold difference in nominal nicotine delivery. 

Concerning the report by Drs. Darby and McNamee, their analysis 
Includes the assumption that a flat 701 of absorbed nicotine is 
eventually converted to cotinlne. I have found no supporting data 
for this assumption and. Indeed, it Is unsupportable, since It has 
been shown that with Increasing dose of nicotine an Increasing 
per cent of the dose is excreted unchanged in the urine (1). 

A search for data supporting a half-life of 30 hours for plasma 
cotinine in man has also been unrewarding. A number of articles 
containing this statement have been found, but where referenced It 
has been to other articles Including the same statement without 
revealing supporting data. All lower animal data indicate shorter 
half-lives for cotinlne. Data for man is needed. Also needed Is 
recognition that cotinine also undergoes biotransformation (5) and 
"... average renal function and normal urinary output ..." are not 
the sole criteria for elimination of cotinine from the body. 

In summary, the Gori and Darby and McNamee papers evidence 
unsupported assumptions as well as omissions of consideration of 
available knowledge critical to interpretation of findings. I do 
not consider It possible to draw any conclusions from these papers 
about the relative characteristics of the specific brands of 
cigarettes studied. 

Sincerely yours, 

• ' liJi , £. 

Paul S. Larson, Ph.D. 

Professor & Chairman, Emeritus 

Department of Pharmacology 
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R: REDACTED MATERIAL 


Paul S canity Larson 
Cum cuius Vita, 


. Personal Information ; 

Born; 

Social Security So.: REDACTED 

Boat addrett: 

Office address: 427 McGuire Bali; Phots* 770-4694. 
Wifs: 

Children: . j 

REDACTED--— 


education: ^ 

~"™’ UniWrsity of California (Berkeley) , Ph.D. 1934'(Physiology). 
University of California (Berkeley), A.B., 1930 (Chemistry), 


Hcadcta.g Appointments : * 

Haag Professor 6 Chairman, Dept* Pharmacology, MCV, 
Professor & Chairman, n " n 9 

Research Profsasor " *" w f 

research Assoc- Prof. " " w , 

.lesearch Associate " " H , 

Lecturer, Dept. Pharmacol., Wayna Univ. t Sch. Med., 
Associate, Dept. Physiology, MCV, 

Instructor, Dept. Physiology, Georgetown Univ. 

Sch. Mad. 


1963 - 1972. 
1955 - 1972. 
' 1950 - 1955. 
1946 - 1950. 
1941 - 1946. 
1940 - 1941. 
1939 - 1940. 
1934 - 1939. 


Membership in Scientific Societies: 
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Membership in Coenunlcv Organizations ; 
dt.id ward's Church. ” 

Commonwealth Club. 

Junior Clinical Club (Aluomus; Past President). 
Caduceus Club (Past President). 


national & International listings : 
American Men of Science. 

Who’s Who in Anarica. 

World Who'a Who in Science. 
Who Knows - and What. 


Mato; Committees : 

AXBS Advisory Connie tea to the ABC on Irradiation Substerilisation 
of Food, 1962-65. 

Drug Research Board, National Academy of Science, 1963-67. 

Coenictee on Application of Biochemical Studies in Evaluating Drug 
Toxicity, National Academy*of Sciences, 1965-67. 

Subcommittee on Continuation Education, Drug Research Board, Rational 
Academy of Science, 1965-67. 

Policy Advisory Committee, Drug Efficacy Study, National Academy of 
Science, 1966-67. 

Program Study Panel, National Environmental Health Sciences Center, 
.Research Triangle, N.C., 1965. 

NIB, Toxicology Study Section, 1966-68. 

AMI-ERF, Committee for Research on Tobacco and Health, 1964 - 1977. 

NIB, AMA, CTR-QSA, Subcommittee of the Joist Committee on Tobacco 
6 Health, 1968 - 1972. • 

Research & Education Coamittee, McGuire Veterans Administration 
Hospital, 1964-70. 

Indrio Advisory Coamittee, Food & Drug Administration, 1966-67. 

Special Consultant to the Coamittee on Intemeclooel Exchange of 
Persona, 1966-68. 

Editorial Board, Toxicology & Applied Pha r m ac ology, 1959-1964. 


Droer Experience : 

Pharmacologist, Frederick Stearns 6 Co., Detroit, 1940-41. 
Principal advisor to six Ph.D. candidates and one H.S. candidate. 
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• Cutting, E. A., Lands, A. K. and Laraon, P. S. 
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24. San* chemical ad pharmacological obitrritlou on "lev nicotine" tobacco. 

Haag, &. B. and Larson, ?. S. 

Science 97:187, 1943. 

25. The affect of urinary pH on the elimination of quinine in man. 
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26. Recant advaacaa in the pharmacology of nicotine. 
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Va. Med. Month. 71:235, 1944. 

27. Quantitative determination of nicotine and nornieotine. in mixtures. 
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28. Obaarvatiooa on the effect of hyperventilation on the reflex respiratory 
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29. On the relative toxicity of nicotine and nornieotine. * 

Larson, P. S., Haag, H. B. and Finnegan, J. X. 

Proc. Soc. Exp. Biol. Mad. 58:231, 1945. 

30. M on o meric methyl methacrylate. Studies on toxicity. / 
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Iso topes, in Experimental Pharmacology, University of Chicago Press, 

1965, pp. 7-13. 

94. Toxicologic studies on aonoehloroacetaldehyde 2,4-dinir xopheay Ibydraxone, 
a foliar fungicide. 

Ambrose, A. M., Borzelleca, J. F., Larson, P. S., Smith, R. B«, Jr., 
and Htxmigar, G. R., Jr. 

Toxicol. Appl. Pharmacol. j3, 472-481, 1966. 

95. Toxicologic studies on diethyl-l-(2,4-dichlorophenyl)-2-chlorov±ayl phosphate. 

Ambrose, A. H., Larson, P* S., Borzelleca, J. F. and Hennigar, G. R., Jr. 
Toxicol. Appl. Pharmacol. 17» 323-336 (1970). 

96. Toxicologic and metabolic studies on peatochloronitrobenzene. 

Borzelleca, J. Larson, P. S., Crawford, E. M.» Hennigar, G. R., Jr., 
Ruehar, E. J. end Klein, H. R« 

Toxicol. Appl. Pharmacol. 18 . 522-534, 1971. 

97. Toxicologic studies on 2,4 dichlorophenyl^g-nitrophenyl ether. 

Ambrose, A.M., Larson, P.S., Borzelleca, J.F., Smith, R.B., Jr., 
end Hennigar, G.R-, Jr. 

Toxicol. Appl. Pharmacol. 19: 263-275; 1971. 

‘ 98. Toxicologic studies on 3 f ,4 , -dichloropropionanilide. 

Ambrose, A. M., Larson, ?. S., Borzelleca, J. F. and Hennigar, G* R., Jr. 
Toxicol. Appl. Pharmacol. 23 : 650-659, 1972. 

99. Long term toxicologic assessment of nickel in rats and dogs. 

Ambrose, A. H., Larson, P. S.» Borzelleca, J. F. and Hennigar, G. R., Jr. 

J. Food Sci. Techno1. 13: 181-187, 1976. 

100. Acute, Subchronic, end Chronic Toxicity of Chlordecone. 

Larson, Paul S», Egle, John L., Jr., Hennigar, Gordon R., Lane, Richard W«, 
and Borzelleca, Joseph F. 

Toxicol. Appl. Pharmacol. .48 : 29-41, 1979. 

101. Acute and subchronic toxicity of Mirex in the rat, dog end rabbit. 

Larson, Paul S«, Egle, John L., Jr., Hennigar, Gordon R., end 
Borzelleca, Joseph F. 

Toxicol. Appl. Pharmacol. £9: 271-277, 1979. 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 


IDBUt • DAVIS . WVWX • IMAHeiUS • KVXUSIX • SAKSOBO • SANnUMOKO 



SCHOOL OF PHAXHACT 

otr AKTHurr or pharhaczotigal CHmnnrr 


SAN FRANCISCO, CALIFORNIA 94143 

February 11, 1982 


Hadrian R. Katz 
Arnold & Porter 

1200 Hew Hampshire Avenue, N.W. 
Washington D.C. 20036 


Dear Hr. Katz: 

I have studied the documents you sent to me concerning the contlnlne 
studies performed by Dr. 6.B. Gorl and the pharmacokinetic model 
studies by Drs. T.D. Darby and J.E. McHamee. I also have discussed 
these studies with colleagues who are familiar with research in these 
areas. In the comments that follow, I will attempt to summarize the 
overall scientific merit of these two studies. Although there are 
aspects of these studies which have merit, on balance, I am not 
convinced that based on these studies one can conclude that Barclay*s 
tar delivery is equal to that of other cigarettes with FTC testing 
measurements of one milligram. 

It Is well established that the tobacco alkaloid nicotine is rapidly 
metabolized In mammals including maxi.. A variety of metabolites have 
been characterized both in vitro and in vivo. The most prominent 
metabolic pathway for nicotine In Is its conversion to the 

lacatam cotlnine. This process. occurs In two stages and Involves the 
production of an intermediate carblnolamine followed by a second 
oxidation to cotlnine itself. Cotlnine is further metabolized to 
cotlnine-N-oxide and trans-3 *-bydroxycotlnine. Analytical procedures 
for cotlnine that require thermolysis (e.g. GLC) should take Into 
account the possibility that a given biological sample may contain 
varying quantities of cotinine-H-oxide which may undergo thermal 
reduction to cotlnine and thus lead to a false estimate of cotlnine 
levels. 

The nitrogen-phosphorous GLC detector used by Gorl should provide 
adequate sensitivity for the estimation of human plasma cotlnine 
levels. However, It Is difficult to assess the accuracy of the data 
generated in these studies because of the scarcity of methodological 
details. Furthermore, since Dr. Gorl did not employ an internal 
standard in his assay, the recovery data are likely to be very 
unreliable. Cotlnine is extracted from plasma into organic solvents 
only with difficulty and emulsions often cause significant changes in 
extraction efficiency. Furthermore, water definitely is not a proper 
vehicle with which to perform recovery experiments. Consequently, 
plasma cotlnine levels determined without the aid of an internal 
standard and based on poorly designed recovery data would at best 
provide only a crude estimate of the true values. 
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I agree vlth Dr. Gorl that, in theory, cotlnlne levels can provide a 
reasonable estimate of nicotine exposure. There are. however, a 
number of problems associated with the quantitative estimation of 
cotlnlne In plasma which have not been fully addressed by the Gorl 
study. Confidence In the results will be particularly dependent upon 
an established dose versus plasma level correlation. Dr. Gorl raises 
this Issue himself on page 4 of his report when be states that "the 
relationship of smoke residues in smokers of high yield cigarettes 
does not follow a 1:1 proportion, when matched to the nominal PTC 
yield of the cigarette smoked." In the absence of such an 
experimentally determined correlation, the accuracy of the estimated 
nicotine exposures, when based on cotlnlne blood levels, will be 
questionable. 

Finally, I am somewhat -disturbed by the tacit assumption that nicotine 
and tax levels as determined by a standard machine test can be - 
correlated with cotlnlne blood levels. In my opinion extensive 
"dose-response" studies would have to be conducted to justify any 
conclusions which assume such a relationship. 

The pharmacokinetic model proposed by Darby, and McNamee is reasonable 
to the extent that the long half-life of cotlnlne and short half-life 
of nicotine allow. In theory, one to calculate approximate nicotine 
exposure levels based on cotlnlne plasma levels. However, the 
practical value of the model will dearly depend on the- accuracy of 
the parameters used In its design and application. The model should 
be tested' with, a wider range of experimental data in order to properly 
assess its utility and to establish the validity of the various 
assumptions used in its development. Although I must admit to a bias, 
in my opinion pharmacokinetic models of this type that are not 
thoroughly tested with experimental] y derived data are of limited 
value. 


Sincerely yours. 



Professor of Chemistry and 
Pharmaceutical Chemistry 


NC/je 
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> Curriculum VItae 
CASTAQvCLl, Neal 




> 


Professor of Chemistry and 
Pharmaceutical Chemistry. 


Date of Birth. 


REDACTED 


Place of Birth. Los Angeles, California. 


PRO C E SS I Cm. COMPETENCE. 


EDUCATION. LhCERCTWCUATE fiND GRADUATE. 

1964 Ph.D. , Chemistry. 

University of California 
Berkeley, Ca. 

)' 

1961 M.A. , Endocrinology. 

University of California 
San Francisco, Ca. 

1959 B.S., Chemistry. 

University of'Cal i fornla 
x Berkeley, Ca. 

y 


y 


EDUCATION. POSTGRADUATE. 

1965-1966 NIH Postdoctoral Fellow. 

Imperial College 
Department of Biochemistry 
London, England. 


1964-1965 


NIH Postdoctoral Fellow. 

Istituto Superiore di Saniti 
Rome, Italy. 
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> SCHOLASTIC AND PROFESS ICNAL HCNCRS/AWARDS. 

Academic Senate, Distinguished Teaching Award, U.C.S.F., 
1970-1971. 


9 SPEC IALTY / SLB SPEC IALTY. Organic Chemistry. 

Drug Metabolism. 


POSITIONS HELD. 

1976- 

1973-1976 

1967-1973 


Professor, 

(oh leave 09/80 - 09/81). 
Associate Professor. 
Assistant Professor. 


1980-1981 


I 


University of California 
School of Pharmacy 
Department of Pharmaceutical 
Chemistry 
San Francisco, Ca. 

Special Assi-stant to Corrmi s s i oner. 
Food and Drug Administration 

Department of Health, Education, 
and Wei fare 

Public Health Administration 
Rockvilie, Md. 


ADMINISTRATIVE APPOINTMENTS. 

» 1977- Vice-chairman, 

(on leave 09/80 to 09/81). 

University of Ca 1ifornia 
School of Pharmacy 

, Department of Pharmaceutical 

J Chemistry 

San Francisco, Ca. 

MENBERSHIPS IN SCIENTIFIC, PROFESSIONAL AND SCHOLARLY SOCIETIES. 


I 
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Curriculum Vitae 
CASTAOGLl, Jr., Neal 


> PUBLICATIONS. 


ORIGINAL ARTICLES. 


(1) 2,2'-Bipyrrole. H. Rapoport and N. Caatagnoli. J. Am. 

> Chem. Soc., BA, 2178-2181 (June 5, 1962). 


(2) 2'2':5',2"-Terpyrrole. H. Rapoport, N. Caatagnoli, Jr., and 

K. G. Holden. J. Org. Chem., 29, 883-8B5 (April 196A). 


(3) Occurrence of D-Lyaergic Acid and 6-Methylergol-8-ene-8- 

carboxylie Acid in Cultures of Clavicepa purpurea . N. 
Caatagnoli and P. G. Mantle. Nature, 211 , No. 5051, 859*860 
(1966). 


> (A) The Syntheaia of Pyrrolidine-Substituted Nicotine Analoga. 

N. Caatagnoli, Jr., A. P. Melikian and V. Roanati. J. 

Pharm. Sci., 58, No. 7, 860-863 (1969). 

(5) The Condenaation of Succinic Anhydride with 

) Benzylidinemethylamine. A Stereoaelective Syntheaia of 

trana- and eia-l-Methyl-A-carboxy-5-phenyl-2- pyrrolidinone. 
N. Caatagnoli, Jr. J. Org. Chem., 3A, No. 10, 3187-3189 

(1969). 

(6) Bioaynthesia of N-(tf-Hydroxyethy1)Iyserqamide, a Metabolite 

* of Claviceps paspal8a . Stevena & Ha 1 1. N. Caataqnoli, 

Jr., K. Corbett, E. B. Chain and R. Thomae, Blochem. J., 
117 . A51-A55 (1970). 

(7) Identification of Metabolitea of Benzo(a)pyrene Produced by 

> Cells from Hamsters Susceptible to Chemical Carcinogenesis. 

R. E. Rasmussen and N. Caatagnoli. University of 
California Task Force Assessments - Project Clean Air, 2, 
1-12 (September 1, 1970). ~ 

, (8) Amine-N-Oxide Rearrangements. Mechanism and Products of 

Thermolysis. N. Caatagnoli, Jr., J. C. Craig, A. P. 
Melikian, and S. K. Roy. Tetrahedron, 26, A319-A327 (1970). 


) 
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I 


Evidence for the Intermolecular Nature of the Meisenheimer 
Rearrangement of Pmine-N-Oxides. N. Caetagnoii, Or., 0. C. 
Craig, A. P. Meiikian, and S. K. Roy. Cham. Comnun., 1327- 
1328 (1970). 


(10) The Condensation of Succinic Anhydrides with Schiff Bases. 
Scope and Mechanism. M. Cushman and N. Castagnoii, Or. 0. 
Org. Chem., 36, No. 22, 3404-3406 (1971). 


(11) Microsomal 3-Hydroxy 1 at i on of i ,4-Benzodi azepi nes. W. 

Sadee, W. Garland and N. Castagnoii, Or. 0. Med. Chem., 14 . 
No. 7, 643-645 (1971). 


(12) The Structure of Hydroxycotinine, a Nicotine Metabolite. E. 
Dagne and N. Castagnoii, Or. 0. Med. Chem., 15, No. 4, 
356-358 (1972). 


(13) The Synthesis of trans-3* -Methylnleotine.' M. Cushman and N. 
Castagnoii, Or. 0. Org. Chem., 37, No. 8, 1268-1271 (1972). 


(14) Cotinine-N-Oxide, a New Metabol ite of Nicotine. E. Dagne 
and N. Castagnoii, Or. 0. Med. Chem., 15, No. B, 840-841 
(1972). 


(15) Mechanism of the Reaction of a 1,4-Benzodi azep i ne-N-Ox i de 

>' with Acetic Anhydride. N. Castagnoii, Or. and W. Sadee, 0. 

Med. Chem., 15, No. 10, 1076-1078 (1972). 

(16) Nuclear Magnetic Resonance and Infrared Studies ‘on the 

Tautomerism of 1-Ethy1-3-(3'dimethylamino-propyl )- 

) carbodi imide. T. Tenford, R. A. Fawwaz, N. K. Freeman and 

N. Castagnoii, Or. 0. Org. Chem., 37, No. 21, 3372-3374 
(1972). 


(17) A Novel Approach to the Synthesis of Nitrogen Analogs of the 

Tetrahydrocannabinols. M. Cushman and N. Castagnoii, Or. 

0. Org. Chem., 38, No.4, 44D-448 (1972). 

(18) Absolute Configuration of d-Methy 1 dopami ne Formed 
Metabolically from d-Methyldopa in Man. K. S. Marshall and 
N. Castagnoii, Or. 0. Med. Chem., 16, No.3, 266-270 (1973). 

(19) Metabolic Conversion of Benzo[a]pyrene by Syrian Hamster 
Liver Microsames and Binding of Metabolites to 
Deoxyribonucleic Acid. A. Borqen, H. Oarvey, N. Castagnoii, 
Or. T. T. Crocker, R. E. Rasmussen, and I. Y. Wang. 0. 
Med. Chem., 16, No. 5, 502-506 (1973). 
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(20) Synthesis of N-Pentafluorobenzoyl-S-(-)-prolyI 1- 

Imidazolide, A Now Electron-capture Sensitive Reagent for 
Determination of Enantiomeric Compoaition. S. B. Matin, M. 
Rowland and N. Castagnoli, Jr. J. Pharm. Sci., 62, No. 5, 

f 821-823 (1973). 

(21) Synthesis of ci8 - and trans - l-(3,4-Dimethoxybenzyl)- 3,7- 

dimethyl-5,S-dimethoxy-l,2,3,4-tetrahydroiso-quinoline. 
Observations on the Mechanism of the Bischler-Nepieralski 
Reaction. J. Gal, R. J. Weinkam, and N. Castagnoli, Jr. J. 

> Org. Chem., 39, No. 3, 418-421 (1974). 

(22) Synthesis of Pharmacologically Active Nitrogen Analogs of 
the Tetrahydrocannab inoi s. M. Cushman and N. Castagnoli, 

k Jr. J. Org. Chem., 39, No. 11, 1546-1550 (1974). 

t 

(23) Chemical Conversion of the Psychotomimetic Amine l-(2,5- 

Dimethoxy-4-methy lpheny-1 )-2-aminopropane to 5-Hydroxy-2,6- 

dimethyl indole. J. S. Zweig and N. Castagnoli, Jr. J. Med. 
Chem., 12, No. 7, 747-749 (1974). 

) 

(24) Stereochemical Aspects and Metabol ite Formation in the in 

vivo Metabolism of the Psychotomimetic Amine 1-(2,T^ 

Dimethoxy-4-methy Ipheny 1 )-2- ami nopropane. S. B. Matin, P. 
S. Callery, J. S. Zweig, A. O'Brien, R. Rapoport, and N. 

, Castagnoli, Jr. J. Med. Chem., JL7» No. 8, 877-882 (1974). 

(25) The Synthesis of ^C-Enriehed <-MethyIdopa. M. M. Ames and 

N. Castagnoli, ‘Jr. J. Label led Compd., 10, No. 2, 195-205 
(1974). • ~~ 

* (26) Deuteritsn Isotope Effects in the j_n vivo Metabolism of 

Cotinine. E. Dagne, L. Gruenke, and N. Castagnoii, Jr. J. 
Med. Chem., 17, No. 12, 1330-1333 (1974). 

(27) N-Hydroxylation of 1-(2,5-Dimethoxy-4-methy1 phenyl)-2- 

i ami nopropane by Rabbit Liver Microsomes. J. Gal, L. D. 

Gruenke and N. Castagnoli, Jr. J. Med. Chem., 18, No. 7, 
683-688 (1975). 

(28) Metabolic O-Demethy 1 at 1 on of the Psychotomimetic Amine 1- 

y (2,5-Dimethoxy-4-MethyIpheny1 )-2-Amino-propane. J. S. Zweig 

and N. Castagnoli, Jr. Psychopharmecol. Corrmun., 1, No. 4, 
359-371 (1975). 
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) 

(29) Metabolic Disposition and Cardiovascular Effects of 

Methyldopate in Unanesthetized Rhesus Monkeys* P. D. 

Watson, K. S. Marshall, R. P. Forsyth, R. Rapoport, K. L. 
Melmon, and N. Castagnoli, Jr. J. Pharmacol. Exp. The'r., 

* 195, No. 1, 1-158 (1975). 

(30) Application of Chemical lonization Mass Spectrometry to the 
Study of Stereoselective .in vivo Metabolism of l-(2,5- 
Dimethoxy-4-MethyIpheny 1)-2-Aminopropane. R. J. Weinkam, J. 

% Cal, P. Callery and N. Castagnoli, Jr. Anal. Chem., 4B, No. 

9 1, 203-209 (1976). 


» 

* 


> 

) 


> 


> 


(31) Hypotensive Activity of S-<-Methy1 dope During Long-Term 
(Steady-state) Intravenous Infusions. P. D. Watson, J. 
Pesout, R. P. Forsyth, N. Castagnoli, Jr. and K. L. Melmon. 
J. Pharmaeoki net. Biopharm., 4, No. 5, 389-394 (1976). 

I 

(32) Differing Antitumor Activities of the Hydrochloride and the 
Methiodide Salts of l-Ethyl-3-(3'-dlmethyl-aminopropyl) 
carbodi imide. T. S. Tenforde, R.. A. Favwaz, and N. 
Castagnoli, Jr. J. Pharm. Sci., 65, No. 4, 631-632 (1976). 

(33) The Pharmacological Effects of Conjugates of 

Pharmacological ly Active Amines to Complex or Simple 
Carriers: A New Class of Drug. K. L. Melmon, V. Weinstein, 
H. R. Bourne, T. Poon, G. Shearer and N. Castagnoli, Jr. 
Mol. Pharmacol., 12, 701-710 (1976). 


(34)A Convenient Synthesis of Quinones from Hydroquinone 
Dimethyl Esthers. Oxidative Demethy let ion with Ceric 
f Arrmonitm Ni trate. P. Jacob, III, P. 5. Callery, A. T. 

>•* Shulgin and N. Castagnoli, Jr. J. Org. Chem., 41, No. 22, 

3627-3629 (1976). 


(35) Metabolic N-Demethylation of Nicotine. Trapping of a 
Reactive Iminiim Species with Cyanide Ion. T. Nguyen, L. D. 

.> Gruenke, and N. Castagnoli, Jr. Letter to Editor, J. Med. 

Chem., 19, No. 9, 1168-1169 (1976). 

(36) The Synthesis of Deuteritm Enriched Erythro - <- 

methylnorepinephrine and Norepinephrine. A. Kalir, C. 

, Freed, K. L. Melmon, and N. Castagnoli, Jr. J. Labelled 

Compd. Radiopharm. , 1^3, No. 1, 41-58 (1977). 


•> 


(37) 


On the Pharmacology of the Ketamine Enantiomorphs in 
Rat. M. P. Marietta, W. L. Way, and N. Castagnoli, 
and H. A. Trevor. J. Pharmacol. Exp. Ther., 202 . No 
157-165 (1977). 
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(38) Jj 2 Vitro Stereoselective Metabolism of the Psychotomimetic 
Amine, 1 -(2,5-Dimethoxy-4-methylphenyl)-2-aminopropene. An 

. Apparent Enantiomeric Interaction. N. P. McGraw, P. S. 
Caliery, and N. Castagnoli, Jr. J. Med. Chem., 20, 183-189 

> (1977). 

(39) In VI tro O-Demethyl at i on of the Psychotomimetic Amine, 1- 
T2,5-Dimethoxy-4-methylphenyl)2-amino-propane. J. Zweig and 
N. Castagnoli, Jr. J. Med. Chem., 20, 414-421 (1977). 

® (40) Chemical Ionization Mass Spectrometrie Measurement of tf- 

Methyldopa and S-Dopa Metabolites in Rat Brain Regions. R. 
Freed, R. J. Welnkam, K. L. Melmon, and N. Castagnoli, Jr. 
Anal. Biochem., 78, 319-332 (1977). 

* (41) Mutagenic Activity of Some Centrally Active Aromatic Amines 

in Salmonel la typhimuriurn . T. J. White, D. Goodman, A.T. 
Shulgin, N. Castagnoli, Jr., R. Lee, and N. L. Petrakis. 
Mutat. Res., 56, 199-202 (1977). 

> (42) Stereochemical Course in vivo of Alpha-Methyldopa 

Decarboxylation in Rat Srains. M. M. Ames, K. L. Melmon, 

and N. Castagnoli, Jr. Biochem. Pharmacol., 26, 1757-1762 

(1977). 


^ (43) Monomethy 1thio Analogues of l-(2,4,5-Trimethoxy-phenyl)-2- 

■ninopropane. P. Jacob, III, G. Anderson, III, C. K. 
Meshul, A. T. Shulgin, and N. Castagnoli, Jr. J. Med. 
Chem., 20, 1235-1239 (1977). 

(44) Nicotine in Breast Fluid of Nonlactating Women. N. L. 

* Petrakis, L. D. Gruenke, T. C. Beelen, J. C. Craig, and N. 
Castagnoli, Jr. Science, 199, 303-305 (January 20, 1978). 

(45) Oxidative and Cardiovascular Studies on Natural and 
Synthetic Catecholamines. C. G. Chavdarian, D. Karashime 

f and N. Castagnoli, Jr. J. Med. Chem., 21, No. 6, 548-554 

(1978). 

(46) The Synthesis of Deuteriun Labelled Tobacco Alkaloids: 
Nicotine, Nornieotine and Cotinine. T. Nguyen and N. 

. Castagnoli, Jr. J. Label 1ed Compd. Radiopharm., 14, No. 6, 

* 919-934 (1978). 

(47) Metabolic Oxidation of Nicotine to Chemically Reactive 
Intermediates. T.-L. Nguyen, L. D. Gruenke, and N. 
Castagnoli, Jr. J. Med. Chem., 22, No. 3, 259-263 (1979). 
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(48) Chemical and Biological Studies of l-(2,5-Dihydroxy-4- 
methy1 phenyl)-2-aminopropane, an Analogue of 6-Hydroxy- 
dopamine. P. Jacob III, T. Kline, and N. Castagnoll, Jr. 
J. Med. Chem., 22, No. 6, 662-671 (1979). 

(49) Synthesis, Redox Characteristics, and in Vitro 
Norepinephrine Uptake Inhibiting Properties of 2-(2- 
Mercapto-4,5-dihydroxyphenyl)ethylamine (6-Mercaptodo- 
pamine). C. G. Chavdarian and N. Castagnoll, Jr. J. Med. 
Chem., 22, No. 11, 1317-1322 (1979). 


(50) In Vitro Studies of Poison Oak Inrmunity. I. In Vitro 
Reaction of Himan Lymphocytes to Urushiol. V. 5. Byer, W. 
L. Epstein, N. Castagnoll, Jr., and H. Baer. J. Clin. 
Invest., 64, 1437-1448 (1979). 


(51) In Vitro Studies of Poison Oak Imrunity. II. Effect of 
. Urushiol Analogs on the Himan In Vitro Response. V. S. 
Byer, N. Castagnoll, Jr., and W. L. Epstein. J. Clin. 
Invest., 64, 1449-1456 (1979). 


(52) Trapping of Metabolically Generated Electrophilic Species 
with Cyanide lont Metabolism of 1-Benzylpyrrolidine. B. Ho 
and N. Castagnoll, Jr. J. Med. Chem., 23, No. 2, 133-139 

(1980). 


(53) Synthetic and Preliminary Hemodynamic and Whole Animal 

Toxicity Studies on (R,S)-, (R)-, and (S)-2-Methyl-3- 

(2,4,5-trihydroxypheny1)alinine. O. G. Musson, D. 

Karashima, H. Rubiero, K. L. Melmon, A. Cheng, and N. 
Castagnoli, Jr. J. 4m. Chem. Soe., 23, No. 1, 1318-1323 
(1980). 

(54) Reversed Phase, Ion-Pair Liquid Chromatography of Quaternary 

Arrmoniom Compounds; Determination of Pyridostigmine, 

Neostipnine and Edrophoniim in Biological Fluids. M. G. M. 
de Ruyter, R. Cronnelly, and N. Castagnoli, Jr., J. 
Chromatogr., 183, 193-201 (1980). 

(55) Studies on Chiral Interactions of 1-(2,5-Dimethoxy-4- 
methylpheny1)-2-aminopropane and the Corresponding N-Hydroxy 
Metabolites with Cytochrome P-450. N. P. McGraw and N. 
Castagnoli, Jr. J. Med. Chem., 24, 299-304 (1981). 

(56) The Tautomeric Structures of 5-Hydroxycotinine, a Secondary 
Marrmalian Metabolite of Nicotine. T-L. Nguyen, E. Dagne, L. 
Gruenke, H. Bhargava, and N. Castagnoli, Jr.J. Org. Chem., 
46, 758-760 (1981). 


November 17, 1981 


Page 6 


CASTAOsCLI 




Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 


2021574986 



) 


I 


> 


» 


) 


(57) Regiospecific Attack of Nitrogen and Sulfur Nucleophiles on 
Quinones Derived from Poison Ivy/Oak Catechols (Urushiols) 
and Analogs as Models of Urushiol-Protein Conjugate 
Formation. D. J. Liberate, V. S. Byrs, R. C. Dennick, and 
N. Castagnoli, Jr. J. Med. Chem., 24 . 28 (1981). 

(58) Trapping of Metabolical 1y Generated Electrophilic Species 

with Cyanide Ion: 'Metabolism of Methapyr i 1 lone. R. 

Ziegler, B. Ho, and N. Castagnoli, Jr. J. Med. Chem., -Hn— 
ryes . *, ... j\) 

(59) Renal and Biliary Elimination of ORG - NC 45 (Norcuron) and 
Pancuroniun in Rats Using a New Mass SpectrometrIc Assay. 

R. A. Upton, T.-L. Nguyen, R. D. Miller, and N. Castagnoli, 
Jr. J. Anaesth. Res., (in press, 1981). 

(60) Der ivat ization of Chiral Amines with (S,S)-N- 

TrlfluoroaeetyIprolIne Anhydride for Gas Chromatographic 
Estimation of Enantiomer ic Composition. J. D. Adams, T. F. 
Woolf, A. J. Trevor, L. R. Williams, and N. Castagnoli, Jr. 

J. Pharm. Sci., (in press, 1981). 

(61) Studies on the Biotransformation of Ketamine: 
Identif icstion of Metabolites Produced _in v i tro from Rat 
Liver Microsomal Preparations. J. D. Adams, T. A. Baillie, 
A§ J. Trevor, 

and N. Castagnoli, Jr. Biomed. Mass. Spectrom., (in press, 
1981). 


(62) Structure-Activity Relationships in a Series of 2,3,5- 
Substituted Derivatives of l-Phenyl-2-aminopropane. 
Consideration of Distributional and Metabolic Properties. 
G. M. Anderson, P. Jacobs, A. T. Shulgin, P. A. KoIlmen, and 
N. Castagnoli, Jr. J. Med. Chem., (submitted, 1961). 


(63) Ion Pair High-Performance Liquid Chromatographic Assay of 
4-Ami nopyridine in Serun. Y. Shlnohara, R. D. Miller, and 
N. Castagnoli, Jr. J. Chrcmatogr., (submitted, 1981). 


(64) The Interaction of 3-n-Pentadecylcatechol, A Constituent of 
Poison Oak Urushiol, with Proteins. R. S. Denniek, V. S. 
Byers, N. Castagnoli, Jr., and R. W. Baldwin. Clin. 
V Invest., (submitted, 1981). 
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(65) Photoelectron Spectra of Psychotropic Drugs. 6. 

Relationships Between Physical Properties and 
Pharmacological Actions of Ampehtamine Analogs. L. N. 
Domelsmith, K. N. Houk, G. M. Anderson, III, R. A. Glennon, 
A. T. Shulgin, N. Castagnoli, Jr., and P. A. Kollman. 

(u u La ii i L Ltd, T981).^.tW^CW— ( |HlH . 

BOOKS. 

(1) Mass Spectrometry in Biochemi stry and Medicine . Edited by 
A. Frigerlo and N. Castagnoii, Jr. New Yorks Raven Press, 
1974. 


(2) Advances in Mass Spectrometry in Biochemistry and Medicine . 
Vol . Edited by A. Frigerlo and N. Castagnoli. New Yorks 
Spectrum Publications, Inc., 1976. 

ARTICLES AND CHAPTERS IN BOOKS. 


(1) Erqot Alkaloids in Submerged Culture. N. Castagnoli, Jr. 
and A. Tonolo. Article In Internetional Congress for 
Microbiology , pp. 31-60. Ninth Symposium, Moscow, U.S.S.ft. 
New Yorks Paragamon Press. 31-40 (1966). 


I* 


» 




(2) Stable Isotope-Mass Spectrometry in Drug Metabolism and 
Pharmacokinetics. W. Sadee, C. Finn, N. Castagnoli, and V/. 
Garland. Article in Proceedings of the First Internetione 1 
Conference on Stab la Isotopes in (Chemistry , fetology . and 
Medicine., dd. 346-$$2. Edited by"! 5 . CL Klein and S. V. 
WtarJon. 


(3) Mass Spectrometric Analyses of Stable Isotopes in Drug 
Metabolism Studies. N. Castagnoli, Jr., E. Dagne and L. D. 
Gruenke. Article in Mass Spectrometry in B iochemistry and 
Medicine . pp. 57-6$. Edited by A. frigerlo and N. 
Castagnoii. New York: Raven Press, 1974. 

(4) The Use of Deuterium-Labeling and Chemical Ionization Mass 
Spectrometric Analyses in Studies on the Metabolism of the 
Psychotomimetic Amine l-(2,5-Dimethoxy-4-MethyIphenyl)-2- 
aminopropane. N. Castagnoli, J. S. Zweig, and R. Weinkam. 
Article in Advances in Mass Spectrometry in Biochemistry and 
Medicine . Vo'. 1, pp. 119-127. Spectrum Publications, Inc., 

wnr. " 


i 
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(5) Vapor-Phase Organic Pollutant*. Volatile Hydrocarbon* and 
Oxidation Products. Environmental Pollutants. Article in 
Medical and Biological Effect* of Environmental Pollutants . 
pp. 162-169"J fSTvTsTon of Medical Sciences Assembly o^ Life 
Sciences National Research Council). National Academy of 
Sciences, Washington, D.C., 1976. 

(6) Drug Metabolism: Review of Principles and the Fate of One* 

Ring Psychotomimetic*. N. Castagnoli, Jr. Article in 
Handbook of Psychopharmocolog y. Vol . 11 . pp. 335-387. 

Edited by L."u 1versen, S. D. Iversen and S. H. Snyder. 
New York: Plenum Press, 1976. 


> 


\ 


> 




(7) Application of Chemical Ionization Mass Spectrometry and 
Stable Isotopes in Studies of -methyldopa Metaboliam. N. 
Castagnoli, K. L. Melmon, C. R. Freed, M. M. Ames, A. Kalir, 
and R. Weinkam. Article in Stable Isotopes . Aoo 1 Icat ion* in 
Pharmacology . Toxioology and Clinical ftesearch . pp. 260-279. 
Edited by T. A. Baillie. Proceedings of an International 
Symposium on Stable Isotopes, Royal Postgraduate Medical 
School, London, U. K., January 1977. 

(8) Enant ioselectivi ty in Drug Metabol lam. L. K. Low and N. 

Castagnoli, Jr. Chapter 31 in Annual Reports in Medicinal 

Chemistry . Vol . 13, pp. 304-315. Edited by F. H. Clarke. 
New Vork: AcademTc Press, 1978. 

(9) Drug Biotransformation. L. K. Low and N. Castagnoli, Jr. 
Chapter in Burger '« Medicinal Chemistry . Ed . 3. Edited by 
M. E. Wolff. New York: Wi ley-Interscience, 1978. 


> (10) Chemical and Biological Studies on 6-Hydroxydopamine 

Analogs. N. Castagnoli, Jr., C. A. Chavadarian, and D. 

Karashima. Article in Catecholamine Basic and Clinical 
F rontiers . Proceedings of the Fourth Internetione 1 
Catecholamine Symoosium . Edited by E. Usdin and 3. Barchus. 
New Vork: Plenum Press, 1978. 

/ 

(11) Studies on 2-Methy1-3-(2,4,5-1rihydroxypheny1)a1 anine, the 
••6-Hydroxy Analog" of <-Methyldopa. N. Castagnoli, Jr., D. 
Musson, D. Karashima, and K. Melmon. Article in 
Catecho1 aminc Basic and Cl Inical Frontiers. Proceedings of 
,• the Fourth International Catecholamine Symposium . Edited by 

E. Usdin and J. Barchus. New York: Plenum Press, 1978. 


¥ 
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(12) The Chemistry end Pharmacology of Catecholamine* and Other 
Low Molecular Weight Ligands Conjugated to Carriers. K. L. 
Melmon, M. S. Verlander, L. Krasny, M. Goodman, N. Kaplan, 
N. Castgnoli, Jr., snd P. Intel. Article in Catecholamine 

y Ba»JL£ «hd Cl inical Frontlers . Proceedinos of the Fourth 

Int'ernaional Catecholamine Byrrpos ium . pp. 4?4-476. Edited 
by E. Usdin and J. Barchus. New York: Pieman Press, 1978. 

(13) Quantitative Structure-Activity Relationships in the 2,4,5- 
Ring Substituted Phenylisopropylamines. G. M. Anderson, 

) Hi, N. Castagnoil, Jr., and P. A. Kollman. Article in 

Symposium on the Structure - Activ1ty Relat1onship» of the 
Narcotic Analgea ic* and Hal 1ucinooens . QuaSAR Research 
Monoqrsph 22, pp. 199-217. Edited by Q. Barrett, M. Trsic, 
and R. Willette. New York: Raven Press, 1978. 

» 

(14) Application of Chemical I oni zat i on Mass Spectrometry to the 

Study of Regional Bra i n Catechol ami ne Met abol i am in (S)-d- 
Methyldopa Treated Rats. D. Karashima, R. L. Cockerline, 

K. L. Me lmon, end N. Castagnoil, Jr. Article in 

Internet ione 1 Symoos ium on B iomedical Mass Spectrometry . 

> Edited by A. Frigerio, 1978. 

(15) Drug Biotransformations. L. K. Low and N. Castagnoli, Jr. 
Chapter 3 in Burger * s Medicine1 Chemi stry . Ed . 4, Pt. 1, pp. 
107-226. Edited by M. E. Wolff. New York: John Wiley & 

t Sons, Inc., 1980. 

BOOK REVIEWS. 


(1) A Review of De*iqn of Active - Site - Dlrected Irreversible 
Enzyme Inhibitors . Vol.Edited by N. Castagnoli, Jr., Am. J. 
Pharm. EducTTUT 172 (1968). 

(2) A Review of Bently end Driver's Textbook of Pharmaceutical 

Chemi stry . N. Castagnol i, 3r., Am. J. “Pharm. Edue., 34, 

33A-3Si (1970). 
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Curriculum Vitae 
CASTAOCLI, Or., Neal 


) 


TEAO-iINC. (Since Last Review). 


> 


> 




) 


> 




V 


Y 




DO C TO RAL DISSERTATIONS COMPLETED LN3ER CHAIRMANSHIP. 

/Armen Melikian, Ph.D., Pharm.Chem., Study of Compounds 
Related to Nicotine, 1970-1971. 

' y S. B. Matin, Ph.D., PhamuChem., The Stereochemical Aspects 

• of Centrally Active Compounds, 1971-1972 (Supervised in 
part). 

"***—■ v ’&rk Cushman, Ph.D., Pharm.Chem., The Stereochemistry, Scope 
and Mechanism of the Condensation of Schiff Bases and Cyclic 
Anhydridest Applications to the Synthesis fo Trans-3- 

Methylnieotine and Nlrogen Analogs of the 
Tetrahydrocannabinols, 1972-1973. 

-Crmias Dagne, Ph.D., Pharm.Chem., Biotransformation Studies 
on S-(-)-Cotinine, 1972-1973. 

A*. rick Callery, Ph.D., PhamuChem., Studies on the 

Metabolism of the Psychamimetic Amine l-(2,5- Dimethoxy-4- 
Meethylphenyl)-2-Ami nopropane, 1973. 

Jonathan S. Zweig, Ph.D., Pharm. Cham., Studies on the 
Metabolic O-Demethylation of the Psychotomimetic Compound 
l-(2,5-Dimethoxy -4-Methylphenyl)-2-Aminopropane, 1974. 

vihtthew M. Ames, Ph.D., Pharm.Chem., Applications of 
Chemical Ionization Mass Spectrometry to l_n Vitro and In 
Vivo Metabol ic Studies on R, S, and RS Alpha-Methyl dope (^^c 
and 13 C-Enriehed), 1975. 

Nguyen ThI Trong-Lang, Ph.D., Pharm. Cham., Alpha-Carbon 
Hydroxylatlon in the Metabolism of Tobacco Alkaloids, 1977. 

xN. Peter McGraw, Ph.D., Pharm. Chem., Spectral and Kinetic 
Metabolic Studies on the Interaction of l-(2,5-Dimethoxy-4- 
methylphenyl)-2-ami nopropane and its N-Hydroxy Metabolite 
with Rabbit Liver Microsomal Preparations, 1977. 

"S. R. Musson, Ph.D., Pharm. Chem., Chemical and Biological 
Studies on 3-(2,4,5-Trihydroxyphenyl)-2- Methylalanine (6- 
Hydroxy-cx-Methyldopa), 1979. 

-'"Bert Ho, Ph.D., Pharm. Chem., Cyanide Trapping of 
Metabolically Generated Electrophilic Intermediates Derived 
from Tertiary Amines, 1980. 
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Roger Cocker line, Ph.D., Pharm. Chem., Metabolism and 
Hypotensive Activity of (S)-cx-Methyldopa and Its Anlne 
Metaolites in Ret Brain Regions, 1980. 

Lawrence K. Low, Ph.D., Pharm.Chem., Synthesis of Nitrogen 
Analogs of Tetrahydrocannibol and Cannabidiol: Potential 
Therapeutic Agents, 1980* 

Alice Cheng, Ph.D. Pharm.Chem., Structure Analogs of 
Catecholamine with Neurotoxic Potential, 1981. 

Dsn Liberato, Ph.D., Pharm.Chem., Studies on the Molecular 
Basis of Poison Oak/Ivy (Urushlol) Irrmunogenleity, 1981. 


> 


> 


>' 


> 


P 






DQCT C RAL DISSERTATION COMITTEES SERVED CM. 

Member^ Ph.D. Dissertation Cornnittee, Alice Chui-Llng Cheng, 
Pharm. Chem., U.C.S.F., October 1981. 


Member, Ph.D. Dissertation Committee, Bernie Sllber, Pharm. 
Chem., U.C.S.F., August 1981. 

Member, Ph.D. Dissertation Corrmittee, Janine Estelle Rose, 
Pharm. Chem., U.C.S.F., July 1981. 

Member, Ph.D. Dissertation Corrmittee, Jeffrey Mark Blaney, 
Pharm. Chem., U.C.S.F., June 1981. 


Member, Ph.D. Dissertation Corrmittee, Bernie Silber, Pharm. 
Chem., U.C.S.F., June 1980. 

Member, Ph.D. Dissertation Committee, Robert A. Baughman, 
Jr., Pharm. Chem., U.C.S.F., May 1981. 

Member, Ph.D. Dissertation Corrmittee, James Madison Mathews, 
Pharm. Chem., U.C.S.F., April 1980. 

Member, Ph.D. Dissertation Committee, Kent Luvern Kunze, 
Pharm. Chem., U.C.S.F., April 1980. 

Member, Ph.D. Dissertation Committee, Sidney Koon Woo, 
Pharm. Chem., U.C.S.F., October 1979. 

Member, Ph.D. Dissertation Committee, Bruce Alan Mico, 
Pharm. Chem., U.C.S.F., June 1979. 

Member, Ph.D. Dissertation Committee, Kathryn Susan 
Prickett, Pharm. Chem., U.C.S.F., March 1979. 

Member, Ph.D. Dissertation Committee, James David* Adame, 
Jr., Pharm. Chem., U.C.S.F., January 1979. 
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COMMITTEE FGR ADMISSION TO PH.D. QUALIFYING EXAMINATIONS. 

Member, Admission to Ph.D. Qualifying Examinations 
Corrmittee, Jonathan Maybaim, Pharmaceutical Chemistry, 
U.C.S.F., June 23, 1978. 


MASTERS EXAMINATION AND THESIS COMMITTEES. 

Chairman, Master's Examination Committee, Toni Kiine, 
Pharmaceutical Chemistry, U.C.S.F., 1977. 


COMMITTEE FOR ADVANCEMENT TO CANDIDACY FCR D E GREE OF DOCTOR 
OF PHILOSOPHY. 

Member, Corrmittee for Advancement to Candidacy for Degree of 
Doctor of Philosophy, Donna Jeanne Bennett, U.C.S.F., 
January 24, 1978. 


PROFESSIONAL RESEARCH PERSONNEL, PO S TGRADUATE PERSONNEL, AND 
POSTDOCTORAL FELLOWS SUPERVISED. 

M. Solomon, Ph.D., 1968-1969 (in the absence of J.C. Craig). 

M. Bergenthal, Ph.D., 1968-1969 (in the absence of J. C. 
Craig). 

K. Walker, Ph.D., 1968-1969 (in the absence of J. C. Craig). 

P. Mulligan, Ph.D., 1968-1969 (in the absence of J. C. 
Craig). 

Kent S. Marshall, Ph.D., 1970-1973. 

Philip Walson, M.D., 1971-1973. 

Larry Gruenke, Ph.D., 1972-1974 (With.J.C. Craig). 
AshirKalir, Ph.D., 1973-1974. 

Joseph Gal, Ph.D., 1973-1975. 

Jon Bordner, Ph.D., 

Metabolic Format ion of Reactive Intermediates, U.C.S.F., 
1975-1976. 

Curt Freed, M.D., tf-Methy 1 dope Metabol i am, U.C.S.F., 1975- 

1976. 

Leif Svensson, Ph.D., Metabolic Formation of Reactive 
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Intermediates, U.C.S.F., 1975-1976. 

Charles Chavdarian, Ph.D., Meehanism of Action of 
Psychotomimetic Amines, U.C.S.F., 1975-1978. 

Peyton Jacob, Ph.D., Metabolism of Psychotomimetic 1- 
Pheny1-2-ami nopropanes, U.C.S.F., 1975-1978. 

Dalji Karashima, M.D., Central Metabolism of rf-Methyldopa, 
1976-1978. 

Russell Hillard, Ph.D., Drug Metabol 1 am Studies, U.C.S.F., 
1978-1979. 

Lyall Williams, Ph.D., Metabolism of Psychotomimetic 1- 
Phenyl-2-aminopropanes, U.C.S.F., 1978-1979. 

Rene Ziegler, Ph.D.^~*Trappi ng Metabolic Intermediates, 

U.C.S.F., 1978-1979. 

Marcel de Ruyter, Ph.D., Bioanalytleal Studies, U.C.S.F., 
1978-1980. 

Salah A. Zahr, Ph.D., Computation of B'-Adrenerglc Agonists, f 

U.C.S.F., 1978-1980. v 

Reg Ennick, Ph.D., Poison Oak/Ivy Uruahiol Studies, 
U.c.S.F., 1979-. 

Masanobu Horie, Ph.D., The Effect of Psychotomimetic Amines 
on Brain Biogenic Amines, U.C.S.F., 1979-. 

Frans Compernolle, Ph.D., Metabolism of Tertiary Amines to 
Chemically Reactive Species, U.C.S.F., 1979-1980. 

Yoshihiko Shinohara, Ph.D., Metabolic Studies on 4- 
Aminopyridine, U.C.S.F., 1980-. 

Alexander Probst, Ph.D., Metabolism of Tertiary Amines, 

U.C.S.F., 1981-. 

Asher Kalir, Ph.D..Professor of Medicinal Chemistry, Israel 
Institute for Biological Research, 1981-. 

Yael Asseher, Ph.D., Metabolic Studies on Conjugates, 

U.C.S.F., 1981-. 

Hiroshi Taniguchl, Ph.D., Assistant Professor of Chemistry, 

Meiji College of Pharmacy, Tokyo, Japan, 1981-. 
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GRADUATE STUDENTS SUPERVISED - RESEARQ-t. 

Alice Cheng, Pharm. Cham., U.C.S.F., 1977*1976. 

> Roger Cocker line, Pharm. Chem., U.C.S.F., 1976*1978. 
Bert Ho, Pharm. Cham., U.C.S.F., 1976*1978. 

Dan Liberato, Pharm. Chem., U.C.S.F., 1977-1978. 

> Lawrence Low, Pharm. Chem., U.C.S.F., 1976-1978. 
Peter McGrew, Pharm.jCham., U.C.S.F., 1976-1978. 
Donald Mutton, Pharm. Chem., U.C.S.F., 1976*1978. 

9 Lang Nguyen Thl, Pharm. Chem.T’JULC-.S.F., 1976-1978. 

Jeffrey Blaney, Pharm. Chem., U.C.S.F., 1981*. 
Kathleen Maloney, Pharmacautict, U.C.S.F., 1981-. 


> 

RESEARCH . ( Since Lett Reviaw ). 

AWARDS. FELLOWSHIPS. EXTRA-MJRAL GRANTS. 

National Inatttutee of Health, AI14752, "Allergic Skin 
9 Diteate Program Project," (W. L. Epatein, P.I.), 

$102,000/year ($20,000 ataigned to N. Cattagnoli) 1981*1986. 

National Inatitutea of Health, HL26340, "Conjugated 
Vaaoactive Aganta at a New Claaa of Druga," (K. L. Melmon, 
, P.I.), $237,000/year ($700,00 total), 1980-1983. 

National Inatitutea of Health, HL26340, "Conjugated 
Vaaoactive Agenta at a New Claaa of Druga," (K. L. Melmon, 
P.I.), $237,000 ($700,00 total), 1980-1983. 

j National Inatitutea of Health, Q426691, 

"Pharmaeoki net I ea/Pharmacodynamica Center," (L. 2. Benat, 

P.I.) $4,600, 1978-1983. 

National Inatitutea of Health, General Medieal Sciencea, CM 
16496, Clinical Pharmacol ogy-Pharmecolci net I ea Proqram 
> Project, "Studiea on the Metaboliam of Alpha-Methyldopa," 

$180,000, 1974-1979. 

National Inatitutea of Health, Allergy and lmnunology, AI 
12947, "In Vitro Studiea on Poiaon Oek Senaitivity in 
Himana," fl90,000, 1977-1980. 

1 

United Statea Public Health Service, 23918, 
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"Pharmacological Properties of Ketamine Enantiomorphs," 
$100,000, (Principle Investigator: A. 3 . Trevor* Co¬ 

investigators: N. Castagnoll, Jr. and W. Way.), 1978-1981. 

y National Institute of Mental Health, MH 21219, "Metabolle 

Studies on Psychotomimetic l-Phenyl-2-sminopropanes," 
$100,000, 1975-1982. 

University of California, Cancer Research Coordinating 
Ccmnittee, 7BSF5, "Metabolic Conversion of Estrogens to 
It Electrophyl ie Intermediates and the Trapping, Isolation and 

Structural Characterization of these Intermediates as Stable 
Covalently-1 inked Mononucleoside Adducts of ONA or Model 
Polynucleotides, $13,0007"1978-1979. 

University of California, San Francisco,' Academic Senate, 
» "Trapping of Metabol i cal ly Gerifrr-a&ed Electrophyl ic 

Intermediates by Nucleophiles, $4,000, 1977-1979. 

Smith, Kline & French, Unrestricted Research Grant, $15,000, 
1977-. 

> 

SUMMARY OF CURRENT RESEARCH INTERESTS. 

Research activities have been devoted primarily to the 
application of principles of small molecule ehemistry to 
problems in biology, with emphasis on the molecular 
* mechanisms of drug metabolism and pharmacologic processes. 

A major research interest concerns the molecular mechanisms 
of cytochrome P-450 catalyzed oxidations and the 
identification of metabolic pathways that may contribute to 
the biological properties of small organic molecules. 


UNIVERSITY AND PUBLIC SERVICE . ( Since Last Review ). 

UNIVERSITY. COMMITTEES. 

Member, Coordinating Committee on Graduate Affairs, 
Systemwide, 1977-. 

Member, Chancellor's Task Force on Graduate Academic Long 
Range Enrollment Study, U.C.S.F., 1978-. 

Member, Chancellor's Committee, 5 Year Review of- Dr. Roger 
Boles' Stewardship as Chairman, of the Department of 
Otolaryncology, U.C.S.F., 1979-1980. 

Member, Chancellor's Academic Planning Board, U.C.S.F., 
> 1977-. 
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Chairman, Graduate Council, Academic Senate, U.C.5.F., 
1977-. 

Chairman and Member, Subcommittee* of the Budget and 
I Interdepartmental Relations Committee (now Committee on 

Academic Personnel), Academic Senate, U.C.S.F., 1977-. 

Member, Coordinat ing Conrmi ttee, Academic Senate, U.C.5.F., 
1977-. 

* Member, Committee on Cornrni ttees, Academic Senate, U.C.S.F., 

1977-• 


Member, Committee on'Schedule and Space, .U.C.S.F., 1981- 

1982. 

* Member, Task Force for Mass Spactrametry Move^^School of 
Pharmacy, U.C.S.F., 1981. 

Member, School of Pharmacy Shop, School of Pharmacy, 
Department of Pharmaceutical Chemistry, U.C.S.F., 1981. 

* Member, Search Committee for Assistant Professor, School of 
Pharmacy, Department of Pharmaceutical Chemistry, U.C.S.F., 
1981. 

Member, Seminar Committee, School of Pharmacy, Department of 
y Pharmaceutical Chemistry, U.C.S.F., 1981-1982. 

Member, Search Committee for Assistant Professorship at the 
University of North Caroline, Chapel Hill, N.C., School of 
Pharmacy, U.C.S.F., 1981. Department of Pharmaceutical 

Chemistry, 1977-1978. 

Chairman, Seminar Committee, School of Pharmacy, Department 
of Pharmaceutical Chemistry, 1976-1978. 

Member, Graduate Instruction and Research Committee, School 
of Pharmacy, Department of Pharmaceutical Chemistry, 1977-. 

> 

Member, Pathway Requirements, Committee on Medicinal 
Chemistry, School of Pharmacy, Department of- Pharmaeeut i cal 
Chemistry, 1977-. 


* PUBLIC SERVICE. EDUDATICNAL CR GOVERNMENTAL AGENCIES. * 

Special Assistant to Commissioner of Food and Drug 
Administration, Advising Commissioner on Scientific Matters, 
D.H.E.W. , U. S.P.H.5., 1980-1981. 

1 Member, three study sections and two site visits for Public 

Health Service (NIH and NIMH), 1980-1981. 
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Member, Review Panel on Agent Orange, Office of Technology 
Assessment, U.S. Congress, 1981. 

Member, National Research Council Toxicology Information 
I Program Cornni ttee, 1981. 

Member Advisory Cornni ttee, Los Alamos Scientific Laboratory 
for Biomedical Applications of Stable Isotopes, 1981-. 

Consultant, National Institutes of Health, Medicinal 
) Chemistry Study Section B, 1977-1978. 

Consultant, Food and Drug Administration, 197,7_-J-978. 


PROFESSIONAL ACTIVITIES . ( Since Lest Revjew). 

INVITED LECTURES/SEMINARS. 

Invited Lecturer, University of Tripoli, Libya, April 1977. 
Presented short course on "Drug Metabolism." 

Invited Lecturer, Kurtme University, Special Lectures and 
Joint Lecture of Pharmacological and Biomedical Research by 
the Use of New Analytical Techniques, Kurtxne, Japan, 
September 12, 1977. "Applications of Stable Isotopes and 

Chemical Ionization Mass Spectrcmetr ic Analyses to 
Stereochemical Analyses to Stereochemical Problems in Drug 
Metaboli sm." — 


> 


f 


> 


f 


Invited Lecturer, University of Colorado, School of 
Medicine, Department of Pharmacology, Denver, Colo., 
November 14, 1977. "Aliphatic Amine Metabolism." 


Invited Lecturer, American Organization of Analytical 
Chemistry, Annual Meeting, Atlanta, Ga., May 1, 1978. 
"Advances in Instrumentation for Analytical Methodology 
Development." 

Invited Lecturer, University of the Pacific, Departments of 
Chemistry and Medicinal Chemistry, Stockton, Ca., May 23, 
1978. "Metabolic Formation of Chemically Reactive Species." 

Invited Lecturer, A. H. Robins Co., Richmond, Vir., June 1, 
1978. "Metabolic Formation of Chemically Reactive Species." 


Invited Lecturer, American Chemical Society, Annual Meeting, 
Miami, Fla., September 12, 1978. "In VItro Studies on the 
Metabolic Oxidations of Aliphatic “TSroines to Chemically 
Reactive Speeies." 


Invited Lecturer, Department of Pediatrics/Pharmacology, 
Univeristy of Arizona, Tucson, Az., January 21, 1980. 
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"Metabolism of Tertiary Amines." 

Invited Lecturer, National Health Agency, Cairo, Egypt, 
October 13*17, 1980. "Combined Applicatin of Sectroscopic 
Techniques to Structural Elucidation." 

Invited Lecturer, Department of Organic Pharmceut ical 
Chemistry, Blamadical Center, University of Uppsala, 
Uppsals, Sweden, December 8*13, 1980. "Iminiwn Ions in Drug 
Metabol1 sm." 

Invited Lecturer, Rockefeller University, Bellagio, Italy, 
February 16-20, 1981. "Design of Ant iparasi 11 c Drug*-"-— 

Invited Lecturer, Mass Spectrometry Discussion Group of the 
Greater Washington Area, Johns Hopkins University, School of 
Medicine, Baltimore, Md., February 23, 1981. "Metabolic 
Studeis of Tertiary Amines." 

Invited Lecturer, St. Louis Section, American Chemical 
Society, St. Louis university, St. Louis, Mo., April 24, 
1981. "Metabolic Formation of Irnninitm Ions." 

Invited Lecturer, FDA Pharmacists, Rockville, Md., April 28, 
1981. "Experiences of a Special Assistant to the 
Comni ssioner." 

Invited Lecturer, Department of Pharmacy and Allied Health 
Professions, Section of Medicinal Chemistry, Northeastern 
University, Boston, Ma., April 30, 1961. "Metabolic Studies 
on Tertiray Amines." 

Invited Lecturer, Department of Toxicology and Food 
Nutrition, Massachusetts Institute of Technology, Cambridge, 
Ma., May 1, 1981. "Amine Metabol ism." 

Invited Lecturer, Genetic and Environmental Toxicology 
Association of Northern Cal i fornia, Berkeley, Ca., October 
30, 1981. "Principals of Drug Metabolism." 


SERVICE TO EDITCRIAL BOARDS OF JCLRNALS. 

Member Editorial Board, Corrmjn icet I ons in Psycho - 
pharmacology . 1976-. 

Reviewer, Journal of the American Chemical Soc i ety . 1970-. 
Reviewer, Journa1 of Organic Chemistry . 1970-. 

Reviewer, Journa1 of Medicina1 Oiemi s t ry . 1970-. 

Reviewer, Journa1 of Anslytical Chemistry . 1970-. 
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Reviewer, Journal of Pharmaceutical Chemlatry . 1970-. 
Reviewer, Science . 1970-. 

Reviewer, Journal of Chromatooraphy . 


> 


> 
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Exhibit 5 
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I. 



UNITED STATES TESTING COMPANY, INC. 
OUND AND PURPOSE 


During January of 1982, the Arnold & Porter law firm' contacted the 
United 1 States Testing Company, Inc. for purposes of conducting a 
research program to measure the in vivo air dilution of ventilated 
cigaretttes. 


The brands selected for testing were: 

• Each Respondent's Own Brand 

• Barclay 

• Carl ton 

• Merit 

• Extended Filter 


The brands of cigarettes selected for testing included a medium and ; 
a high dilution cigarette. Included were each respondent's own brand 
of cigarette. The basis for Inclusion of own brand of cigarette 
related to a percent share of market of most leading brands of 
cigarettes. A final inclusion was an Extended Filter cigarette, 
which was similar to the Barclay cigarette in construction, however, 
the filter was longer than the longest Barclay cigarette available 
on the market. 


> The respondent panel was comprised of five-hundred (500) regular filtered 

cigarette smokers. All respondents participated in an unlit test. 
One-hundred thirty-four (134) of the five hundred (500) respondents 
* particiBated in a lit test. 


A seoarate cel* of forty-seven (47) regular Barclay smokers was included 
in the test. 

Source: https://www.industrydo&ments.ucsf.edu/docs/zrhm0000 
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UNITED STATES TESTING COMPANY, INC. 


II. SUMMARY OF RESULTS 
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UNITED STATES TESTING COMPANY, INC. 


II. SUMMARY OF RESULTS 

The results of this research program are summarized as follows: 

TABLE I 

TOTAL S DILUTION 

UNLIT LIT 



Average 

Z Dilution Z 
Tipoed 

"Average 

Dilution 

Untipoed 

Average 

Z Dilution Z 
Tipoed 

Average 

Dilution 

Untipoed 

Respondent's Own Brand 

24.5 

24.5 

37.7 

37.0 

Barclay 

73.1 

45.6 

79.9 

55.6 

Carl ton 

69.1 

69.5’ 

76.3 

75.7 

Merit 

32.4 

33.2 

42.7 

42.9 

Extended Filter 

72.2 

32.2 

80.0 

42.0 


Z DILUTION 





BARCLAY PANEL 




UNLIT 

Average Average 

Z Dilution Z Dilution 
Tiooed Untipoed 

LIT 

Average 

Z Dilution 

Tiooed 

Average 

5 Dilution 
Untiooed 

Own Brand Barclay 

73.4 

43.1 

79.8 

54.6 

Barclay (Test) 

76.8 

49.9 

82.8 

60.2 

Carl ton 

71.1 

70.2 

80.7 

79.4 

Merit 

31.4 

31.3 

41.7 

41.0 

Extended Filter 

71.9 

33.4 

80.5 

45.4 
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UNITED STATES TESTING COMPANY, INC. 
TABLE II 



X DILUTION BY BRAND TYPE 
UNLIT 



Base 

Nianber 

of 

Resoondents 

Average 

X Dilution 
Tiooed 

Average 

X Dilution 
Untiooed 

Own Brand (Total) 

(500) 

(24.5) 

(24.5) 

King 

241 

24.0 

23.4: 

100 

122 

27.6 

28.1 

King Menthol 

106 

19.5 

19.7 

100 Menthol 

31 

33.1 

34.4 

Test Barclay (Total) 

(500) 

(73.1) 

(45.6) 

King 

241 

76.8 

47.5 

100 

122 

68.0 

42.9 

King Menthol 

106 

73.0 

46.3 

100 Menthol 

31 

64.4 

38.9 

Carlton (Total) 

. (500) 

(69.1) 

(69.5) 

King 

241 

72.8 

72.6 

100 

122 

58.5 

60.0 

King Menthol 

106 

75.3 

75.5 

100 Menthol 

31 

60.8 

62.1 

Merit (Total) 

(500) 

(32.4) 

(33.2) 

King 

241 

32.9 

33.6 

TOO 

122 

30.8 

31.4 

King Menthol 

106 

33.2 

33.9 

100 Menthol 

31 

32.8 

34.8 

Extended Filter (Total) 

(500) 

(72.2) 

(32.2) 

King 

241 

71.7 

32.0 

inn 

122 

73.3 

31.5 

King Menthol 

106 

72.7 

34.6 

100 Menthol 

31 

70.4 

27.4 
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UNITED STATES TESTING COMPANY, INC. 



TABLE II (CONT’D.) 
% DILUTION BY BRAND TYPE 
LIT 



Base 

Number 

of 

Respondents 

Average 
% Dilution 
Tiooed 

Average 

5 Dilution 
Untineed 

Own Brand (Total) 

(134) 

(24.5) 

(24.5) 

King 

70 

24.0 

23.4 

100 

43 

27.6 

28.1 

King Menthol 

15 

19.5 

19.7 

100 Menthol 

6 

48.1 

49.6 

Test Barclay (Total) 

(134) 

(73.1) 

(45.6) 

King 

70 

76.8 

47.5 

100 

43 

68.0 

42.9 

King Menthol 

15 

73.0 

46.3 

100 Menthol 

6 

73.6 

50.5 

Carlton (Total) 

(134) 

(69.1) 

(69.5) 

King 

70 

72.8 

72.6 

100 

43 

58.5 

60.0 

King Menthol 

15 

75.3 

75.5 

100 Menthol 

6 

73.0 

68.8 

Merit (Total) 

(134) 

(32.4) 

(33.2) 

King 

70 

32.9 

33.6 

100 

43 

30.8 

31.4 

King Menthol 

15 

33.2 

33.9 

100 Menthol 

6 

36.7 

39.2 

Extended Filter (Total) 

(134) 

(72.2) 

(32.2) 

King 

70 

71.7 

32.0 

TOO 

A3 

73.3 

31.5 

King Menthol 

15 

72.7 

34.5 

100 Menthol 

5 

81.8 

42.5 
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UNITED STATES TESTING COMPANY, INC. 



TABLE II (CONT'D.) 
i DILUTION BY BRAND TYPE 
BARCLAY PAN& 

UNLIT 


> 


Base 

Number 

of 

Resoondents 

Average 

5 Dilution 
Tinned 

Averaae 
% Dilution 
Untiooed 


Own Brand Barclay 

(47) 

(73.4) 

(43.1) 


King 

35 

75.3 

42.2 

) 

100 

6 

63.0 

38.4 


King Menthol 

5 

73.1 

54.5 


100 Menthol 

1 

69.0 

44.7 

) 

Test Barclay (Total) 

(47) 

(76.8) 

(49.9) 


King 

35 

80.3 

50.3 


100 

6 

63.2 

42.6 


King Menthol 

5 

71.2 

56.2 


100 Menthol 

1 

65.7 

47.0 


Carlton (Total) 

(47) 

(71.1) 

(70.2) 


King 

35 

72.9 

72.4 

> 

100 

6 

58.1 

56.6 


King Menthol 

5 

77.7 

76.4 


100 Menthol 

1 

55.3 

47.7 

i 

Merit (Total) 

(47) 

(31.4) 

(31.3) 


King 

35 

31.2 

31.1 


100 

6 

29.7 

29.8 


King Menthol 

5 

34.5 

34.5 

1 

100 Menthol 

1 

33.7 

30.3 


Extended Filter (Total) 

(47) 

(71.9) 

(33.4) 


King 

35 

72.2 

32.5 

t 

100 

6 

71.0 

35.9 


Kino Menthol' 

5 

72.5 

28.3 


100 Menthol • 

1 

67.2 

21.0 
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UNITED STATES TESTING COMPANY, INC. 

TABLE II (CONT’D.) 

% DILUTION BY BRAND TYPE 


BARCLAY PANEL 
LIT 



Base 

Number 

of 

Resoondents 

Average 

5 Dilution 
T1poed 

Average 

S Dilution 
Untipped 

Own Brand Barclay 

(47) 

(79.8) 

(54.6) 

King 

35 

81.3 

53.8 

100 

6 

71.7 

52.7 

King Menthol 

5 

81.3 

67.3 

100 Menthol 

1 

69.5 

30.0 

Test Barclay (Total) 

(47) 

(82.8) 

(60.2) 

King 

35 

86.0 

63.3 

100 

6 

70.5 

50.5 

King Menthol 

5 

76.9 

54.9 

100 Menthol 

1 

76.0 

36.0 

Carlton (Total) 

(47) 

(80.7) 

(79.4) 

King 

35 

83.0 

81.4 

100 

6 

66.2 

65.7 

King Menthol 

5 ‘ 

85.9 

85.4 

100 Menthol 

1 

62.0 

59.5 

Merit (Total) 

(47) 

(41.7) 

(41.0) 

King 

35 

41.6 

40.9 

100 

6 

41.5 

40.9 

King Menthol 

5 

42.6 

44. B 

100 Menthol 

1 

39.5 

26.5 

Extended Filter (Total) 

(47) 

(80.5)' 

(45.4) 

King 

35 

80.9 

43.9 

TOO 

6 

79.2 

51.9 

King Menthol 

3 

79. a 

SC .3 

100 Menthol 

1 

81.5 

34.0 


1 
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UNITED STATES TESTING COMPANY, INC. 


III. SUMMARY OF RESEARCH DESIGN 
A. RESPONDENT PANEL 

Five-hundred (500) respondents were pre-recruited for 

study participation via telephone, group and direct intercept 

recruiting. Respondents qualified for study participation if they: 

• Had no critical industry affiliation, 

• Had not participated in any market research survey 
three months prior to the test date, 

• Had not participated in any market research survey 
concerning cigarettes In the past year, and 

• Smoked at least ten (10) filtered cigarettes daily. 

Utilizing the brand share, age and sex quotas derived from the 
1981 Roper Reports the following quotas were established. 

• 51.25 of the panel male 

- 44.75 18-34 years of age 

- 55.35 35 and older 

• 48.85 of the panel female 

- 43.75 18-34 years of aqe 

- 56.35 35 and older 
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i UNITED STATES TESTING COMPANY, INC. 
e respondents participated in an unlit test and one-hundred 


thirty-four (134) or the five-hundred (500) participated in a lit test. 


Due to a twenty percent (205) over recruitment required to accommodate no 
shows, etc., the following represents the final quotas achieved. 


> 

• Male 

UNLIT 

47.0 

L IT- 

47.7 


18-34 years of age 

67.0 

52.0 

1 

35 and older 

33.0 

48.0 


• Female 

53.0 

52.2 

) 

18-34 years of age 

48.0 

33.0 


35 and older 

52.0 

67.0 


» Respondents were further screened for regular brand of cigarette 

smoked to include the following brand share representation. The final 
test brand quotas vary slightly from the target quota. 


BRAND 

TARGET 

PERCENT 

UNLIT 

TEST 

FINAL 

PERCENT 

LIT 

TEST 

FINAL 

PERCENT 

Barclay 

1.4 

1.6 

3.7 

Bel air 

1.2 

0.8 

NONE 

Benson & Hedges 

4.6 

4.8 

4.5 

Camel Lights 

2.6 

0.4 

NONE 

Carlton 

2.4 

1.4 

2.2 

Dora! 

0.4 

NONE 

NONE 

Sciden Lights 

1.5 

0.5 

NONE 

Kent 

3.0 

4.0 

5.7 
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UNITED STATES TESTING COMPANY, INC. 


BRAND 

TARGET 

PERCENT 

UNLIT 

TEST 

FINAL 

PERCENT 

LIT 

TEST 

FINAL 

PERCENT 

tool 

8.2 

6.0 

8.8 

L & M 

0.8 

3.0 

2.6 

Lark 

0.4 

0.7 

0.2 

Marlboro 

18.4 

24.6 

26.8 

More 

1.6 

1.5 

0.6 

Merit 

4.6 

3.7 

3.6 

Newport 

2.4 

1.5 

4.6 

Now 

0.8 

1.0 

0.2 

Old Gold 

0.4 

NONE 

NONE 

Pall Mall 

1.2 

3.0 

2.8 

Parliament 

1.2 

10.4 

7.2 

Raleigh 

1.6 

0.7 

0.8 

Salem 

8.8 

4.5 

8.4 

Saratoga 

0.4 

NONE 

0.2 

Tareyton 

1.6 

0.7 

0.8 

Triumph 

0.4 

NONE 

NONE 

True 

1.6 

6.0 

4.6 

Vantage 

3.8 

4.5 

2.2 

Viceroy 

1.6 

1.0 

0.8 

Virginia Slims 

2.6 

2.2 

3.0 

Winston 

12.2 

7.5 

7.4 

All Other Brands 

7.2 

1.0 

0.8 
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UNITED STATES TESTING COMPANY, INC. 


It was further ascertained during screening whether the respon¬ 
dent's own brand was a: 

• Regular (King) 
t 100's 

• Regular (King) Menthol 

• 100's Menthol 

• Sliro/120's or longer 

e Slim/120's or longer Menthol 

Once respondents had been successfully screened and were willing 
to participate they were brought into the test facility. They 
were requested to bring their own cigarettes with them. One 
reason was to verify their regular brand, the other reason was 
as part of their test they would puff their own brand. 

Each respondent tested: 

• Their Own Brand 

• A Barclay 

• A Carlton 

t A Merit, and 

• An Extended Filter 
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Furthermore, with the exclusion of the Extended Filter, each 
respondent received a Barclay, a Carlton and a Merit compatible to. 
their own brand: either regular flavor King or 100's or 
mentholated King or 100's. Those few respondents who normally 
smoked a slim, 120 or longer received 100's of the aforementioned 
brands. 

Testing for all respondents was initially conducted with unlit cigarettes. 
Respondents adhered to the following progression of testing: 

• First they puffed on their own brand of cigarette 
three times to familiarize themselves with the basic 
test procedure. That cigarette was discarded. 

• A second own brand cigarette was then attached to the 
Puff Parameter Analyzer with a tip applied to the 
cigarette. The respondent puffed three times to confirm 
the test unit's proper functioning. 

t Using the same tipped own brand cigarette the respondent 
then puffed three more times. The percent dilution for 
each puff was recorded. 

• The tip was removed and the percent dilution of three 
more puffs was recorded. 


- 14 - 
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> 





The respondent always puffed their own brand first, tipped 
then untipped. They then puffed a Barclay, a Carlton, a 
Merit and an Extended Filter three times tipped, followed 
by three times untipped. The percent dilution was recorded 
after each individual puff. The presentation of these 
brands was rotated among the respondent panel. 


• Those respondents who participated in the lit test adhered 
to the aforementioned procedures, with the exception of 
taking two (2) puffs, rather than three (3) for each brand. 
Additionally, all puffs recorded after verifying unit 
functioning, was with lit cigarettes. 


j * The aforementioned procedures employed for the unlit test and lit 

test were followed for the separate panel of regular Barclay smokers. 

> While the individual cigarettes were not brand blinded, the cigarettes 
were presented in a covered tray and during the puff test the respon¬ 
dent could not see the brand identification. The brands of cigarettes 

> tested and the purpose of the study was not disclosed at any time to 
any respondent, during screening, during the test conduct or after. 

* Three (3) Puff Parameter Analyzers were used throughout the study. 

The use of each machine was rotated across the respondent panel. 

The respondents were so positioned that durino the test they 

* could not see the front of the test units. 
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UNITED STATES TESTING COMPANY, INC. 
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Testing occurred at the United States Testing Company 1 s Hoboken 
facility, Monday, January 25 through Saturday, February 6, 1982. 

All test product, excluding the Extended Filter, was purchased 
at the wholesale level from two different wholesalers, by a 
representative the Testing Company from the Northeastern 
section of New Jersey, specifically Hoboken and North Bergen. 

All product purchased was in soft packs only. 

A copy of the test materials is included in the Appendix of this 
report. 

The following details the test procedures utilized. 




> 


# 
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> IV. DETAILED RESEARCH DESIGN 
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> 
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UNITED STATES TESTING COMPANY, INC. 


TEST PROCEDURAL FLOW 
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TEST PROCEDURES 
UNLIT TEST 
GENERAL INFORMATION 


> 


i 


> 




> 




1. Test Familiarization Puff : Each respondent should be asked to puff 
three times on one of their own cigarettes with no tip and not attached 
to apparatus. This is so they can familiarize themselves with puffing 
on an unlit cigarette. 

2. Verification : Each time a new respondent enters, you must perform a 
dilution test to verify the machine is operating properly. For this 
part of the test, the respondent's own cigarette is always the cigarette 
used. The cigarette is always tipped. The respondent will be required 
to puff on this cigarette three times to fulfill test requirements. 


ALWAYS RESET MACHINE AFTER DILUTION TEST 


3. Actual Test : In the actual puff test, each cigarette will be puffed 
three times with a tip and three times without a tip. 

4. The respondent's own cigarette is always the first cigarette tested. 
The code nunber for respondent's own cigarette is always #81. 

5. Each cigarette is always tested FIRST WITH TIP and SECOND WITHOUT TIP . 

6. Although you offer water at the beginning of the test, ask the 
respondent once or twice during the test if they would like a sip. 

7. If you notice Puff Volume decreasing from puff to puff, the respondent 
may be becoming fatigued. If this occurs ask if they would like to 
rest a moment. (DO NOT INDICATE WHY YOU ARE ASKING.I Abide by the’r 
response. 
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I 


8. If a puff is invalid, DO NOT tell respondent something; is wrong, 
puff was invalid, or any other phrase which might intimidate them. 
Simply X out data on print-out and ask respondent to puff again. 


BE SURE YOU ALWAYS HAVE 
3 VALID PUFFS WITH TIP 
AND 3 VALID PUFFS WITHOUT 


) 




> 



» 
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UNITED STATES TESTING COMPANY, INC. 
TEST PROCEDURE 
UNLIT TEST 


RESPONDENT ENTERS. 

* Hello, Hr./Ms._. Today we are conducting a test about smoking. 

I would like to let you know that during this test if you wish to stop 
for a moment to rest, it is fine. Also should your mouth become dry, 

» 

we have a cup of water here for you to drink. Please feel free to take 
a sip whenever you wish. 

) 

I will be asking you to puff on five different cigarettes. None of them 
will be lit. One of them will be your own brand. I will need two of 
^ yoflr cigarettes from your pack. HAND RESPONDENT ONE OF THEIR OWN UNLIT 

CIGARETTES. So you can familiarize yourself with the procedure, I would 
Tike you to puff three times on this cigarette of yours as if it were lit. 

; THEN PLACE THE OTHER ONE OF RESPONDENT’S CIGARETTES IN #1 SLOT IN CIGARETTE 

TRAY. BEGIN TEST. 


DILUTION TEST 


WHILE RESPONDENT IS DOING THIS YOU MUST DO THE FOLLOWING: 

> I. INSERT THEIR OWN BRAND CIGARETTE (CIG. #1 IN TRAY) 

ROD FIRST - INTO HOLDER. 


MAKE SURE DENTAL DAMS HAVE SEALED, INSURING NO AIR WILL ENTER 
HOLDER. 
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} 

II. PLACE CIGARETTE IN HOLDER SO THAT DILUTION HOLES ARE INSIDE HOLDER. 

DILUTION HOLES MUST BE TOTALLY INSIDE GLASSWARE. 

y HOLDING ROD STEADY SO CIGARETTE DOESN'T MOVE, PLACE TIP ON EXPOSED 

FILTER PART OF CIGARETTE. MOVE TO MARKED LINE (EVEN WITH DENTAL 
DAM ON HOLDER). 

» __ 

CHECK TO MAKE SURE DENTAL DAM IS PROPERLY SEALED SO THAT 

NO AIR WILL ENTER THE TIP. 1 

) 

III. PLACE COMPLETED HOLDER INTO STRAIGHT CHAMBER AND TIGHTEN SCREW CAP 
SO THAT HOLDER CANNOT BE PULLED FROM CHAMBER. 

IV. CHECK TO MAKE SURE THAT BUCK CODED TUBING FOR DILUTION TEST IS 

> 

CORRECTLY ATTACHED - ONE END ON ROD PORT IN BACK, THE OTHER ON 
THE DILUTION PORT IN FRONT: TUBING FOR ACTUAL PUFF TEST IS 
) ATTACHED AS FOLLOWS: 

TUBE COLOR CODED RED (LEADING TO STRAIGHT CHAMBER) IS 
, ATTACHED TO ROD PORT - COLOR CODED RED-ON FRONT OF MACHINE. 

TUBE COLOR CODED BLUE (ATTACHED TO HOLDER) IS NOT ATTACHED 
TO MACHINE. BLUE CODED END IS PLUGGED CLOSED DURING DILUTION 
TEST. THIS TUBE IS NOT ATTACHED TO MACHINE DURING DILUTION' 
TEST. 



> FEED PRINTER PAPER AND WRITE RESPONDENT NUMBER AND "TRIAL” ON 

END OF TAPE. AFTER DOING AND CHECKING ABOVE, TAKE RESPONDENT’S 
PRACTICE CIGARETTE AND THROW IT AWAY. HAND RESPONDENT ASSEMBLED 
1 APPARATUS. 
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Now, I would Tike you to puff on this cigarette as if it were lit. You 
1 may adjust the tip to fit comfortably into your mouth. I will let you 

know when it is OK to puff and you may respond at your leisure. 

* FLIP RUN/LOCK SWITCH FROM LOCK TO RUN. 

Whenever you're ready, please puff. 

* 

WHEN RESPONDENT HAS COMPLETED PUFF AND STATUS READS WAIT 
RETURN RUN/LOCK SWITCH TO LOCK. 

) 

CHECK NUMBERS 4, 5, 6 ON MACHINE. MAKE SURE PERCENT DILUTION 
t READS 50 +/- 2, i.e., 48 or 52. (IF IT DOESN’T CALL TEST 

SUPERVISOR TO CHECK.) WHEN YOU ARE SURE THAT YOU HAVE A 
VALID PUFF FLIP RUN/LOCK SWITCH BACK TO RUN. MAKE SURE STATUS 

> ♦ READS READY. (THIS 50 +/- 2 REFERS TO VERIFYING PUFFS ONLY .) 

REPEAT FOR VERIFY PUFF #2. 

i 

REPEAT FOR VERIFY PUFF #3. 

> WHEN YOU ARE SURE YOU HAVE A VALID THIRD PUFF, TAKE THE 

FOLLOWING STEPS FOR: 



- 23 - 

Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 


2021575029 



) 


I 


> 


* 


I 


I 



UNITED STATES TESTING COMPANY, INC. 
ACTUAL PUFF TEST 


I. TAKE APPARATUS FROM RESPONDENT. 

II. REMOVE BUCK CODED TUBING FROM DILUTION PORT. 

III. UNPLUS BLUE CODED TUBING AND ATTACH TO DILUTION PORT ALSO CODED BLUE. 

IV. PUSH RESET BUTTON ON BACK OF MACHINE. AT THIS POINT PRINTER WILL 
ONCE AGAIN PRINT OUT FORMAT. 

V. WHEN PRINTER HAS STOPPED, DRAW A LINE ACROSS THE PAPER. IN LEFT 
MARGIN ABOVE LINE WRITE CODE NUMBER OF CIGARETTE AND A "T" TO 
INDICATE THE PUFF IS BEING TAKEN WITH A TIP . 

VI. HAND APPARATUS BACK TO RESPONDENT. 

VII. FLIP RUN/LOCK SWITCH TO RUN. 


I*m.going to ask you to take three puffs one at a time, on this cigarette 
as if it were lit. Whenever you are ready. 


AFTER RESPONDENT HAS COMPLETED PUFF AND STATUS READS WAIT, 
RETURN RUN/LOCK SWITCH TO LOCK. CHECK READINGS ON #4, 5 AND 
6. WHEN YOU ARE SURE YOU HAVE A VALID READING, FLIP RUN/LOCK 
SWITCH TO RUN. 

REPEAT FOR TEST PUFF #2 - TIPPED. 

REPEAT FOR TEST PUFF *3 - TIPPED. 

AFTER YOU ARE SURE YOU HAVE THREE VALID PUFFS WITH TIP, ASK 
RESPONDENT FOR APPARATUS. AT THIS TIME, REMOVE THE TIP FROM 
THE CIGARETTE. RECONFIRM CIGARETTE IS STILL IN PLACE WITH, 
MARK FLUSH WITH DENTAL DAM ON HOLDER. 
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> 
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> 
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FEED PAPER TO INDICATE END OF TIPPED PART OF TEST. WRITE "UT" 
IN LEFT HAND MARGIN TO INDICATE UNTIPPED PART OF TEST. HAND 
APPARATUS TO RESPONDENT. 

FOR THIS PORTION OF TEST IN WHICH CIGARETTE IS UNTIPPED, REPEAT 
ALL STEPS FOR TIPPED PORTION OF TEST. 

AFTER YOU ARE SURE YOU HAVE THREE VALID PUFFS WITHOUT TIP ASK 
RESPONDENT TO RETURN APPARATUS TO YOU. 

I. REMOVE HOLDER FROM STRAIGHT CHAMBER. 

II. REMOVE CIGARETTE FROM HOLDER BY PULLING ROD. 

III. PLACE CIGARETTE IN VIAL MARKED WITH RESPONDENT NUMBER. 

IV. FEED PRINTER PAPER AND DRAW LINE ACROSS IT TO INDICATE END OF TEST 
FOR THAT CIGARETTE. 

ABOVE LINE IN LEFT MARGIN WRITE CODE NUMBER FOR CIGARETTE #2 
AND A "T” TO INDICATE TIPPED. 

V. TAKE CIGARETTE #2 FROM CIGARETTE TRAY - TOUCHING ROD ONLY - AND 
FOLLOW HOLDER INSERTION AND TIPPING PROCEDURE FOR CIGARETTE . 
FOLLOW OPERATIONS PROCEDURES LISTED ABOVE FOR CIGARETTES *2 THROUGH 
#5. AFTER LAST PUFF ON CIGARETTE #5 SAY; 


» Thank you very much for your time and cooperation. 


FEED °RINTER PAPER, CUT OP AND PUT INTO RESPONDENT’S FOLDER. 
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CAP VIAL WITH ALL FIVE CIGARETTES TESTED IN IT AND PUT ONTO 
TRAY. 

> REMOVE HOLDER AND PLACE ON TRAY SO THAT TRAY PREP PERSON MAY 

CHANGE DENTAL DAMS. RETURN TRAY TO TRAY PREPARATION PERSON, 
OBTAIN TRAY FOR NEXT RESPONDENT AND FOLLOW ABOVE PROCEDURES. 

t 


> 



I 



) 


» 
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TEST PROCEDURES 
LIT TEST 

GENERAL INFORMATION 


> 

i 




> 


> 


» 


i 


> 
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BECAUSE TIMING IS CRUCIAL IN THIS TEST THREE PEOPLE WILL BE AT THE 

MACHINE FUNCTIONING AS FOLLOWS: 

MACHINE OPERATOR : Reading data, operating RUN/LOCK SWITCH, 

writing, helping handle glassware. 

ASSISTANT : Doing the bulk of work with glassware, 
cigarettes, code numbers, etc. 

PUMP OPERATOR : Operates pump to clear out smoke chamber 
between puffs. 

1. Test Familiarization Puff : Each respondent should be asked to puff 

two times on one of their own cigarettes with no tip and not attached 
to apparatus. This is so they can familiarize themselves with puffing 
on an unlit cigarette for verification test. 

2. Verification : Each time respondent enters, you must perform a dilution 
test to verify the machine is operating properly. The cigarette is 
UNLIT for this part of test. For this part of the test, the respondent's 
own cigarette is always the cigarette used. The cigarette is always 
tipoed. The respondent will be required to puff on this cigarette two 
times to fulfill test requirements. 


ALWAYS RESET MACHINE AFTER DILUTION TEST 

i--- 
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3. Actual Test ? After the cigarette is lit, each cigarette will be puffed 

' two tiroes with a tip and two times without a tip. 

4. The respondent's own cigarette is always the first cigarette tested. 

The code number for respondent's own cigarette is always #81. 

* 5. The cigarette is always tested FIRST WITH TIP and SECOND WITHOUT TIP . 

Timing is of the essence. If a total of four puffs are not obtained 
before cigarette reaches dental dam, entire procedure (except trial) 
must be repeated with a new cigarette. AIT four puffs MUST come from 
one cigarette. 

6. Although you offer water at the beginning of the test, ask the 

) 

respondent once or twice during the test if they would like a sip. 

7. If you notice Puff Volume decreasing from puff to puff, the respondent 
may be becoming fatigued. If this occurs ask if they would like to 
rest a moment. (DO NOT INDICATE WHY YOU ARE ASKING.) Abide by their 
response. Ask only between cigarettes. 

j 8. If a puff is invalid, DO NOT tell respondent something is wrong, that 

the puff was invalid, or any other phrase which might intimidate them. 
Simply X out information on printed paper. 

> 

> 

> 
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UNITED STATES TESTING COMPANY, INC. 

TEST PROCEDURES 
LIT TEST 

t 

Hello, Mr./Ms._. Today we are conducting a test about smoking. I 

would like to let you know that during this test if you wish to stop for 
a moment to rest, it is fine. Also, should your mouth become dry, we 
have a cup of water here for you to drink. Please feel free to take a 
sip whenever you wish. 



There are two parts to this test. First, I will be asking you to puff 
on five different cigarettes. None of them will be lit. One of 
then will be your own brand. Next, I will ask you to puff on five different 
cigarettes lit. One of then will be your own brand. I will need three 
of your own cigarettes. 


(PLACE ONE OF RESPONDENT'S CIGARETTES IN NUMBER ONE SLOT IN CIGARETTE 
TRAY.) 

(AT THIS POINT - PERFORM ALL STEPS FOR UNLIT TEST INCLUDING "TRIAL.) 


> 


I 


i 


AFTER UNLIT TEST IS COMPLETE, PUT PRINT OUT IN RESPONDENT FILE AND PUT FILE 
AND TRAY ASIDE, PERFORM FOLLOWING STEPS FOR LIT TEST. 

DILUTION TEST 

I. ATTACH BLACK CODED TUBING TO MACHINE. 

II. INSERT THEIR OWN BRAND CIGARETTE - ROD FIRST - INTO HOLDER. 

MAKE SURE DENTAL DAMS HAVE SEALED, INSURING NO AIR 

WILL ENTER HOLDER. 
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UNITED STATES TESTING COMPANY, INC. 

III. PLACE CIGARETTE IN HOLDER SO THAT DILUTION HOLES ARE INSIDE HOLDER. 

DILUTION HOLES MUST BE TOTALLY INSIDE GLASSWARE. 

HOLDING ROD STEADY SO CIGARETTE DOESN'T MOVE . PUCE TIP ON EXPOSED 
FILTER PART OF CIGARETTE. MOVE IT SO IT IS FLUSH WITH DENTAL DAM, 
ON HOLDER. 

CHECK TO MAKE SURE DENTAL DAM IS PROPERLY SEALED SO THAT 
NO AIR WILL ENTER THE TIP. 

IV. PUCE COMPLETED HOLDER INTO SMOKING CHAMBER AND TIGHTEN SCREW CAP 
SO THAT HOLDER CANNOT BE PULLED FROM CHAMBER. 

V. CHECK TO MAKE SURE THAT BUCK CODED TUBING FOR DILUTION TEST IS 
CORRECTLY ATTACHED - ONE END ON ROD PORT IN BACK, THE OTHER ON THE 
DILUTION PORT IN FRONT. TUBING FOR ACTUAL PUFF TEST IS AS FOLLOWS: 
TUBE COLOR CODED RED (LEADING TO SMOKING CHAMBER) I'S 
ATTACHED TO ROD PORT - COLOR CODED RED ON FRONT OF MACHINE. 
TUBE COLOR CODED DARK BLUE (ATTACHED TO HOLDER) IS NOT 
ATTACHED TO MACHINE. DARK BLUE CODED END IS PLUGGED CLOSED 
DURING DILUTION TEST. THIS TUBE IS NOT ATTACHED TO MACHINE 
DURING DILUTION TEST. 

FEED PRINTER PAPER AND WRITE RESPONDENT NUMBER ON END OF TAPE. 
AFTER DOING AND CHECKING ABOVE, TAKE RESPONDENT'S CIGARETTE 
AND THROW IT AWAY. HAND RESPONDENT ASSEMBLED APPARATUS. 
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Now, Twould like you to puff on this cigarette as if it were lit. 

You may adjust the tip to fit comfortably into your mouth. I will 
let you know when it is OK to puff and you may respond at your leisure. 

FLIP RUN/LOCK SWITCH FROM LOCK SWITCH FROM LOCK TO RUN. 

Whenever you're ready, please puff. 


WHEN RESPONDENT HAS-COMPLETED PUFF AND STATUS READS WAIT 
RETURN RUN/LOCK SWITCH TO LOCK. 

CHECK NUMBERS 4, 5, 6 IN LEFT MARGIN OF TAPE COMING FROM 
PRINTER. WRITE "TRIAL". 

MAKE SURE PERCENT DILUTION READS 50 +/-2, i.e., 48 or 52. 
(IF IT DOESN'T, CALL TEST SUPERVISOR TO CHECK.) WHEN YOU 
ARE SURE THAT YOU HAVE A VALID PUFF FLIP RUN/LOCK SWITCH 
BACK TO RUN. MAKE SURE STATUS READS READY. (THIS 50+/-2 
REFERS TO VERIFYING PUFFS ONLY .) 

REPEAT FOR VERIFY PUFF #2. 

WHEN YOU ARE SURE YOU HAVE A VALID SECOND PUFF, TAKE THE 
FOLLOWING STEPS FOR: 
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§3** ACTUAL PUFF TEST 

I. TAKE APPARATUS FROM RESPONDENT. 

II. REMOVE BUCK CODED TUBING FROM DILUTION PORT. 

III. UNPLUG BLUE CODED TUBING AND ATTACH TO DILUTION PORT ALSO CODED 
BLUE. 

IV. PUSH RESET BUTTON ON BACK OF MACHINE. AT THIS POINT PRINTER WILL 
ONCE AGAIN PRINT OUT FORMAT. 

V. WHEN PRINTER HAS STOPPED, DRAW A LINE ACROSS THE PAPER. WRITE IN 
LEFT MARGIN ABOVE LINE CODE NUMBER OF CIGARETTE AND A T' TO 
INDICATE THE PUFF IS BEING TAKEN WITH A TIP. 

VI. REMOVE HOLDER FROM SMOKING CHAMBER. HAND RESPONDENT HOLDER. LIGHT 
CIGARETTE. MAKE SURE IT IS LIT. IF ONLY PARTLY LIT ASK RESPONDENT 
TO TAKE ANOTHER PUFF. REPUCE LIT CIGARETTE INTO SMOKING CHAMBER. 
HAND APPARATUS BACK TO RESPONDENT. 

VII. FLIP RUN/LOCK SWITCH TO RUN. 


I'm going to ask you to take two puffs one at a time, on this cigarette. 
Whenever you are ready. 


AFTER RESPONDENT HAS COMPLETED PUFF AND STATUS READS WAIT, 
RETURN RUN/LOCK SWITCH TO LOCK. REMOVE HOLDER FROM SMOKING 
CHAMBER (ASSISTANT WILL HELP). HAND CHAMBER TO ASSISTANT. 
(PUMP OPERATOR WILL CLEAR SMOKE FROM CHAMBER). 

DURING THIS YOU SHOULD READ DATA TO INSURE PUFF IS VALID. 

WHEN CHAMBER IS CLEARED OF SMOKE YOU AND ASSISTANT WILL SECURE 
HOLDER IN SMOKE CHAMBER. WHEN HOLDER IS RESEC'JRED HAND 
APPARATUS BACK TO RESPONDENT. 
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t 

AFTER YOU ARE SURE YOU HAVE TWO VALID PUFFS WITH TIP, REMOVE 
> TIP FROM CIGARETTE. RECONFIRM CIGARETTE IS STILL IN PLACE 

WITH MARK aUSH WITH DENTAL DAM ON HOLDER. FEED PAPER AND 
WRITE "UT" IN LEFT MARGIN. FOR THIS PORTION OF TEST IN WHICH 
* CIGARETTE IS UNTIPPED, REPEAT ALL STEPS LISTED FOR TIPPED PART 

OF TEST. 


REPEAT FOR TEST PUFF #2 - UNTIPPED 

1 AFTER YOU HAVE CHECKED DATA AND ARE CERTAIN YOU HAVE A VALID 

SECOND PUFF WITHOUT THE-TIP, INDICATE SAME TO ASSISTANT. 

ASSISTANT WILL THEN CUT OFF LIT END OF CIGARETTE INTO BOWL 
* OF WATER. WITH TWEEZERS ASSISTANT WILL REMOVE CIGARETTE - 

ROD FIRST - FROM HOLDER AND DEPOSIT IT INTO VIAL MARKED 
WITH RESPONDENT'S NUMBER. 

WHILE ASSISTANT IS INSERTING CIGARETTE *2 INTO HOLDER AND PLACING 
TIP ON IT (NEW PLASTIC TIP WITH EACH CIGARETTE), YOU WILL FEED 
PRINTER PAPER, DRAW A LINE ACROSS T, WRITE IN CODE NUMBER OF 
NEW CIGARETTE AND A T" TO INDICATE TIPPED TEST. 



aiP RUN/LOCK SWITCH TO RUN. 

REPEAT FOR TEST PUFF #2 - TIPPED. 


FOLLOW OPERATIONS PROCEDURES LISTED ABOVE FOR CIGARETTES *2 
THROUGH 5. AFTER LAST PUFF ON CIGARETTE *5: 

Thank you very much for your time and cooperation. 

* jo • 
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FLED PRINTER PAPER, CUT OFF AND PUT INTO RESPONDENT’S FILE. 
CAP VIAL CONTAINING ALL FIVE CIGARETTES TESTED AND PUT ONTO 
TRAY. 


) 




» 


) 



REMOVE TUBES FROM MACHINE AND PLACE ON TRAY SO THAT GLASS 
WASHER MAY CLEAN. (AN ENTIRE NEW APPARATUS WILL BE ON NEXT 
TRAY.) 

RETURN TRAY TO TRAY PREPARATION PERSON, OBTAIN TRAY FOR NEXT 
RESPONDENT AND FOLLOW ABOVE PROCEDURES. 


j YOU ARE PROVIDED WITH EXTRA GLASS HOLDERS AND TIPS FOR THIS 
TEST. IF AT ANY TIME THE DENTAL DAMS ARE SINGED OR BECOME 
DIRTY CHANGE HOLDER OR GLASS TIP. (DENTAL DAMS WILL ALREADY 
BE ON THEM). 


YOU ARE PROVIDED WITH FIVE EXTRA PLASTIC TIPS. BE SURE TO ! 
CHANGE PLASTIC TIPS' AFTER EACH CIGARETTE SO THAT TASTE WILL 
NOT OVERWHELM RESPONDENTS. 


> 


t 
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GLOSSARY 
OF TERMS 


- 35 - 


Source: https://www.industrydocuments.ucsf.edu/docs/zrhmOOOO 


2021575041 



UNITED STATES TESTING COMPANY, INC. 

GLOSSARY OF TERMS 

For the purpose of this test you will need to know the following 
terminology: 



DENTAL DAM - White round rubberized piece with hole 
in middle 

DILUTION HOLES - Holes th wrapping paper around filter 
6LASS TIP - Funnel shaped glass piece 
HOLDER - Larger glass piece through which cigarette 
is placed 

0 - RING - Black rubberized rings 
0 - RING APPLICATOR - White plastic piece kept in 0 - 

ring box to aid in application of 
dental dams and 0 - rings to 
glassware 

PLASTIC TIP - White "cigar" tip 

ROD - The tobacco part of the cigarette 

SMOKING CHAMBER - Large glass jar-like piece with black 

screw cap to be used for every lit test 
STRAIGHT CHAMBER - Long class tube with black screw cap used 

for unlit only tests 
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TEST SUPERVISOR 

> CALIBRATION INSTRUCTIONS 


PRELIMINARY STEPS 

1. Turn Power ON/OFF switch to ON. Make sure red ON Light is 
lit and that format prints out. 


IF ABOVE DOES NOT OCCUR, CHECK ALL 
ELECTRICAL CONNECTIONS. 

2. Allow machines to warm up for at least 30 minutes. 


A PERIOD OF ONE HOUR IS THE PREFERRED 
WARM UP TIME. 

■m 

3. Turn on flow calibrator and vacuum pumo five to ten minutes 
prior to beginning calibration. 

4. Attach tubing to VACUUM FLOW IN port on front of flow 

> calibrator. 

5. Attach vacuum pump tube into VACUUM PUMP port in back of flow 
calibrator. 

6. Check to make sure SOURCE/METER knob is turned to SOURCE. 

t 

NOTE : WHEN VACUUM PUMP IS TURNED ON METER ON BACK OF FLOW 
’CALIBRATOR SHOULD REGISTER 15, +/-1 or 2. IF METER DOES NOT 
REGISTER CORRECTLY, DO NOT TRY TO READJUST. CALL TECHNICAL 
SUPERVISOR IMMEDIATELY. 
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CALIBRATION 


1. After machines have wanned up fsr the prescribed period 
of time, turn the RUN/CALIBRATE switch to CALIBRATE. 

2. At this time, the display should be reading close to 
zero on both ROD and OIL. If the readings differ greatly 
from zero, i.e., greater than 0005, the ZERO adjust pot. 
should be adjusted with jeweler's screwdriver to bring 
reading closer to zero. 

Note that the accuracy of the instnment is not affected by 
any difference the display might show from zero. It does not 
require a reading of exactly zero to be accurate. Further, 
if the display is reading‘exactly zero and never moves from 
this value, the ZERO adjust pot. for each flow must be 
adjusted to give a reading in the range of 0001-0005. The 
reason for this is that the unit does not display negative 
values and as such the calibration might have it far into 
the negative range of signals. This will greatly affect 
the instnment's accuracy and should be avoided. 

3. After ZERO for both ROD and OIL have been adjusted so that 

the display reads between 0001 and 0005 for each, the SPAN must 
be adjusted. Set the FLOW: CC/MIN display on front of 
flow calibrator to read .1050. 

4. Attach tubing on front of flow calibrator to ROD port on 

front panel of instrument. NOTHING SHOULD RUN TO THE OIL PORT. 

If the display does not read 1050, adjust SPAN adjust pot. until 
display does read 1050. Remove tubing from ROD port. 


RE-CHECK ZERO TO INSURE DISPLAY STILL 
READS 0001-0005 SINCE IT IS AFFECTED BY THE 
SPAN ADJUSTMENT. 


5. If ZERO reading for ROD has risen above 0005, it will have 

to be readjusted and then the SPAN will have to be readjusted. 
Repeat process until ZERO reads between 0001 and 0005 
and SPAN reads 1050. 

6. After both ZERO and SPAN are correctly adjusted for ROD, 

DIL span must be adjusted. 

7. Attach tubing on front of flow calibrator to OIL port on 
front panel of instrument. NOTHING SHOULD RUN TO ROD PORT 

8. If the disolay does not read 1050, adjust SPAN adjust oct. 
until disolay does read 1050. Remove tubing from DIL oort. 


RE-CHECK ZERO TO 
READS 0001-0005 S 
SPAN ADJUSTMENT. 


INSURE DISPLAY STILL 
INCE IT IS AFFECTED' 3Y 
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If ZERO reading for OIL has risen above 0005, It will 
have to be readjusted and tnen the SPAN will have to be 
readjusted. Repeat process until ZERO reads between 0001 and 
0005 and SPAN reads 1050. 


AFTER INSTRUMENT IS CALIBRATED, PUSH 

THE RESET BUTTON ON THE BACK OF TRTmACHINE. 


Turn RUN/CALIBRATE switch to RUN and make sure RUN/LOCK 
switch Is In LOCK. Display should read HOLD and machine is 
ready at this point for machine operators. 
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